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Abstract 

Suroboyo Bus and Wira-Wiri Feeder are public transportation services that support the mobility of 

Surabaya residents, both for daily activities and tourist visits. However, their use faces challenges in 

accessing tourist attractions in Surabaya, such as Kebun Binatang Surabaya (KBS), Tugu Pahlawan, 

Surabaya North Quay (SNQ), Kota Lama, Alun-alun Surabaya, Taman Flora, and THP Kenjeran, due 

to their distant locations and incomplete transportation access. This study aims to determine the 

shortest route for visiting tourist destinations by applying Dijkstra's algorithm. This method represents 

the transportation network as a graph, with bus stops as nodes and routes as weighted edges. In general, 

5,040 possible route sequences can be generated from the seven selected tourist destinations. However, 

this study focuses on THP Kenjeran as the starting point and Alun-alun Surabaya as the destination, 

with the five remaining tourist destinations required to be visited. Under these conditions, 120 possible 

route sequences are generated through permutations of the five mandatory destinations. The results of 

the study show that the shortest path from THP Kenjeran to Alun-alun Surabaya covers a distance of 

38.75 km, following the route THP Kenjeran → Kenpark → ITS → ITATS → Taman Flora → Terminal 

Bratang → Krukah Timur → Stasiun Wonokromo → Terminal Joyoboyo → KBS → Embong Malang 

→ Pirngadi → Tugu Pahlawan → Indrapura → SNQ → Kota Lama → Alun-alun Contong → 

Tunjungan → Alun-alun Surabaya. 
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1. INTRODUCTION  

The city of Surabaya has an area of 326.81 km² with a population of approximately 

3,018,022 as of 2024, giving city a population density of 8,995 people/km² [1]. This high 

density has led to an increased need for public transportation that can support 

community mobility. In an effort to address these issues, the City Government has 

introduced various public transportation innovations, starting with the launch of the 

Suroboyo Bus in 2018 with a payment system using plastic bottle waste [2], and 2023, a 

transportation system called wira-wiri feeder was launched [3]. The Suroboyo Bus is 

designed with 4 routes that only traverse major roads, while the Wira-Wiri Feeder has 

11 routes that can reach residential streets. 

In supporting an integrated transportation system, the Surabaya City 

Transportation Agency provides the GOBIS application to monitor fleet movements in 

real-time and purchase travel tickets [4]. In addition, bus stops have been built along the 

service route to facilitate access and transfers between modes of transportation [5]. These 

efforts have proven to increase public interest in public transportation. According to the 

head of the PTU UPTD of the Surabaya Transportation Department, the number of 

Suroboyo Bus passengers continues to increase, reaching 1,990,257 in 2024 [6]. 

Meanwhile, according to the head of the Transportation Team of the Surabaya City 

Transportation Agency, the number of Wira-Wiri Feeder passengers reached 121,250 in 

2024 [7]. 

The city of Surabaya has great potential in the tourism sector, with its diverse range 

of tourist destinations, including historical, educational, marine, and culinary tourism 

[8]. Some popular tourist destinations include Kebun Binatang Surabaya (KBS), Tugu 

Pahlawan, Surabaya North Quay (SNQ), Kota Lama, Alun-alun Surabaya, Taman Flora, 

and THP Kenjeran. However, the diversity of tourism is not yet fully supported by the 

available public transportation system. According to a statement by the Head of the 

Regional Development Planning Agency (Bappeda Litbang) in Jatim Newsroom, the Old 

Town Surabaya tourist area can be accessed using public transportation, but only 

Suroboyo Bus has a direct route to visit the area [9]. Differences in service coverage and 

routes between Suroboyo Bus and Wira-Wiri Feeder require tourists to switch routes 

when traveling between tourist destinations. This situation becomes a problem when 

tourists plan to visit multiple destinations in a single trip. Therefore, an approach is 

needed to determine an efficient sequence of tourist destinations and transportation 

routes that can minimize the total distance traveled while still allowing all selected 

destinations to be visited. 

Based on these issues, a solution is needed in the form of efficient routes that 

tourists can choose to visit multiple tourist attractions at once using public 

transportation. This issue can be resolved by applying mathematical theory, specifically 

Graph Theory. Graph theory is widely applied to represent complex relationships 

between objects in the form of graphs and has been utilized in transportation systems 

for route optimization and network analysis [10]. One of the algorithms commonly used 

in graph theory is Dijkstra’s algorithm. This algorithm employs a greedy approach to 

determine the shortest path between two nodes in a directed, weighted graph by 

repeatedly selecting the node with the minimum distance and updating its distance 

value [11]. However, Dijkstra’s algorithm is designed to determine the shortest path 

between a specific source and destination, and does not directly determine the optimal 

order for visiting multiple destinations. Therefore, using Dijkstra’s algorithm alone is 

insufficient for the problem addressed in this study. To overcome this limitation, this 

study combines Dijkstra’s algorithm with permutations. Permutations are used to 
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systematically generate all possible sequences of tourist destinations to be visited, while 

Dijkstra’s algorithm determines the shortest path between each pair of consecutive 

destinations in every sequence. The distances obtained for each segment are then 

summed to calculate the total distance of each possible route. By evaluating all generated 

sequences using the same shortest-path procedure, this approach compares all visit 

sequences based on the minimum total distance traveled. Thus, the combination of 

permutations and the Dijkstra algorithm is suitable for multi-destination tourism route 

planning problems. 

Several previous studies have explored the application of Dijkstra's algorithm, 

including research conducted by Patricia et al. on determining the shortest route for 

TransJakarta to tourist destinations in Jakarta, which found that the best route had a total 

distance of 46.41 km [12]. Another study, namely the determination of the shortest route 

on school bus routes conducted by I.P.W.Gautama, et al., obtained an optimal total 

distance of 95.5 km [13]. This method has been proven to be superior in determining the 

shortest route, as in a study conducted by Tri et al. on the comparison of ant and Dijkstra 

algorithms in determining the shortest route for goods distribution, which found that the 

Dijkstra algorithm provides the most optimal route for distributing goods from the origin 

to the destination [14]. Furthermore, research by Wahyadi M. Rhifky et al. on the 

comparison of Greedy, A-Star, and Dijkstra's algorithms in finding the shortest path 

yielded results indicating that the Dijkstra algorithm can find all nodes that are target 

destinations in complex graphs [15]. These studies indicate that Dijkstra's algorithm is 

capable of effectively determining shortest paths in various transportation and routing 

problems. However, its application in the present study is extended by combining it with 

permutations to address the additional problem of determining the sequence of visits 

among multiple tourist destinations. 

Although various studies have successfully applied the Dijkstra algorithm in 

determining the shortest route, there are still studies that have not been explored much, 

such as determining an efficient visit sequence when multiple destinations must be visited 

in a single trip. Therefore, this study proposes an approach to optimize various visit routes 

by integrating permutation techniques with Dijkstra algorithm. This approach considers 

various possible sequences of tourist visit routes and evaluates each route based on the 

shortest travel distance within the transportation network. The objective of this study is to 

provide efficient tourist routes for visiting seven destinations in Surabaya using the 

Suroboyo Bus and Wira-Wiri Feeder services. The results of this study are expected to help 

tourists choose the right travel routes and transportation transfers, while also providing 

insights for improving public transportation connectivity to tourist areas in Surabaya. 
 

 

2. RESEARCH METHODS  

2.1.  Graph 

 A graph is a diagram that can represent objects with points or vertices connected 

by lines or edges, making it easier to understand the relationships between objects. A 

graph G contains two finite sets (V, E), where V is a non-empty set of vertices (V(G)) and 

E is a set of edges connecting one vertex to another (E(G)) [16]. 

The graph has the equation (1) [17]. 
                                             𝐺 = (𝑉, 𝐸)                          (1) 

When 𝑉 =  {𝑣1, 𝑣2, 𝑣3, … , 𝑣𝑛} and 𝐸 =  {𝑒1, 𝑒2, 𝑒3, … , 𝑒𝑛}  

And the representation of the graph can be seen in Figure 1 below. 
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Figure 1. Graph 

 

In graph theory, a graph is generally classified into two types: directed and undirected 

graphs [18]. In an undirected graph, each edge does not have a specific direction. As can 

be seen in Figure 1, 𝑉7 and 𝑉8 can be considered as two-way nodes, so they have a 

relationship (𝑉7 → 𝑉8) and (𝑉8 → 𝑉7). In contrast, a directed graph assigns a specific 

orientation to each edge, represented by an arrowhead. The orientation may be outgoing 

or incoming, showing the connection from the source node to the target node. The 

representation of a directed graph can be see in Figure 2. 

 
Figure 2. Directed Graph 

 

In a graph, there are neighboring vertices, which are two vertices that are directly 

connected by an edge. For example, in Figure 2, the neighboring vertices of 𝑉1 are 𝑉2, 𝑉3 

and 𝑉8. Furthermore, graphs can also be classified into two categories, namely weighted 

graphs and unweighted graphs. A weighted graph is a graph in which each edge has a 

value attached to the line connecting two nodes [18], a weighted graph is shown in 

Figure 3. In a graph, weights are usually determined according to the problem’s 

objective—for example, representing the weight as the distance between locations to 

assist in identifying the shortest path. 

 

Figure 3. Wighted Graph 

2.2.  Djikstra Algorithm 

The Dijkstra algorithm is one of the algorithms commonly used in solving 

problems related to transportation planning, logistics optimization, and route search on 

a graph/network [19]. This algorithm was first introduced by Dutch computer scientist 

Edsger W. Dijkstra in 1956 [20]. The purpose of the Dijkstra algorithm is to find the 

shortest path from a starting node to a destination, based on the minimum weight of 
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each step on the available path [21]. The steps for calculating the Dijkstra algorithm [19] 

are as follows: 

1. Perform initialization: 

- Determine the starting node and assign it a distance value of 0 and a 

permanent label(*)  

- Assign other nodes a distance value of ∞ and a temporary label 

- Take the starting node, for example “s” as the current node 

2. Update the distance and set the current node: 

- Suppose 𝑉𝑖 is the current node and node 𝑉𝑗  is a neighbor node with a 

temporary label that is directly connected to node 𝑉𝑖 

- Update the distance value of node j using the formula 
                                             𝑑𝑉𝑗 = 𝑚𝑖𝑛{𝑑𝑉𝑗 , 𝑑𝑉𝑖 + 𝑐𝑉𝑖,𝑗}                          (2) 

 With: 

𝑑𝑉𝑗  = Temporary distance to node 𝑗  

𝑑𝑉𝑖 = Permanent distance to current node 𝑖 

𝑐𝑉𝑖,𝑗 = Weight of the edge between node 𝑖 and 𝑗  

- Select the node 𝑗∗ that has the smallest distance, namely 
                                                               𝑑𝑗∗ =  𝑚𝑖𝑛 𝑑𝑉𝑗                          (3) 

Then change the 𝑗∗ node to a permanent node and designate that node as 

the current node (for the next iteration) 

3. The process stops, when all nodes reachable from the initial node s have been 

permanently labeled or when the destination node is reached. If there are still 

nodes with temporary labels, repeat step 2 

 

2.3.  Method 

The data in this study consists of seven popular tourist attractions in Surabaya, 

namely Surabaya Zoo (KBS), Taman Flora, Tugu Pahlawan, Surabaya North Quay 

(SNQ), Kota Lama, Alun-alun Surabaya and Kenjeran Beach Park (THP). The distance-

based weights between bus stops were derived from Google Maps, while the public 

transportation network map was sourced from the Surabaya Transportation Discussion 

Forum. Research data was collected on May 10, 2025. The modes of transportation used 

were Suroboyo Bus units R1 (Purabaya-Pelabuhan Tanjung Perak) and R2 (Kejawan 

Putih Tambak-UNESA), as well as Wira-Wiri Feeder units F3 (Terminal Joyoboyo-Pasar 

Gunung Anyar), F4 (Sier-Kota Lama), F7 (Terminal Bratang-Stasiun Pasar Turi), and F11 

(Terminal Bratang-Shelter Bulak) that pass through these tourist locations. Seven tourist 

sites and the transportation network connecting them are illustrated in Figure 4. 
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(a) 

  
(b) 

Figure 4. (a)tourist attractions and (b)network map 

 

The graph in Figure 5 will be processed using the Dijkstra algorithm to determine the 

shortest route for visiting seven tourist attractions in Surabaya. The process can be seen 

in the following flowchart  

 

 

 

 

                

     

    

                       

     

Figure 5. Flowchart for determining shortest route using permutations and Dijkstra algorithm 
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Based on Figure 5 above, the following research steps were obtained : 

1. Input data in the form of a directed graph with nodes and weights. 

2. Determine the starting node, destination node, and nodes that must be visited. 

3. From the nodes that must be visited, permutations are performed to produce all 

possible route sequences. 

4. Construct a complete route, starting from the initial node, the sequence of 

mandatory nodes to visit, and the final node. 

5. From step 4 above, perform calculations using the Dijkstra algorithm. In each 

segment, the distance will be update using formula (2), then take the smallest 

distance value to be used as the current node (next iteration) based on equation 

(3), and the process stops when it has reached the destination node. Then, add 

up the shortest total distance obtained in each segment. 

6. Analyze other routes by determining the starting node from the existing tourist 

attractions. If all tourist attractions have not been selected, repeat steps 2, 3, 4, 

and 5. 

7. Compare all the results of the shortest route search for visiting seven tourist 

attractions to obtain the most optimal route. 

 

3. RESULTS AND DISCUSSION  

          Based on Figure 4.(b), the network map is illustrated in a graph. The graph 

represents bus stops as nodes, with routes between them forming edges that carry both 

direction and weight. The weight on each edge of the graph represents the distance 

between bus stops in meters. Thus, a graph is formed from the network map connecting 

seven tourist attractions in Surabaya in the form of a complex graph that has direction 

and weight. The naming of nodes in the graph is explained in Table 1, and the weighted 

and directed graph is show in Figure 5 below. 

Table 1. Node Identification 

Node Bus Stop (Halte) Node Bus Stop (Halte) 

𝑉1 Kebun Binatang Surabaya (KBS) 𝑉16 Bundaran ITS 

𝑉2 Embong Malang 𝑉17 Kenpark 

𝑉3 Pirngadi 𝑉18 THP Kenjeran 

𝑉4 Pasar Turi (Tugu Pahlawan) 𝑉19 Klampis 

𝑉5 Indrapura 𝑉20 ITS 

𝑉6 Surabaya North Quay (SNQ) 𝑉21 SMPN 19 

𝑉7 Kota Lama Surabaya 𝑉22 ITATS 

𝑉8 Alun-alun Contong 𝑉23 Ngagel 

𝑉9 Tunjungan 𝑉24 Taman Flora 

𝑉10 Balai Kota 𝑉25 Makam Pumpungan 

𝑉11 Alun-alun Surabaya 𝑉26 Terminal Bratang 

𝑉12 Marmoyo 𝑉27 Nginden 

𝑉13 Kertajaya 𝑉28 Krukah Timur 

𝑉14 Pemuda 𝑉29 St.Wonokromo 

𝑉15 Koni 2 𝑉30 Terminal Joyoboyo 
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Figure 5. Graph representing tourism in Surabaya 

To determine the shortest route to visit seven tourist attractions in Surabaya, it 

can be done by trying all possible tourist attractions as starting points for destinations. 

The first step is to determine the starting node, as well as the nodes that must be passed 

through to reach the destination node. Thus, a complete visit route is obtained and can 

be processed using the Dijkstra algorithm. 

The first experiment determined the shortest route from THP Kenjeran to Alun-

alun Surabaya, which must pass through Kebun Binatang Surabaya (KBS), Tugu 

Pahlawan, Surabaya North Quay (SNQ), Taman Flora, and Kota Lama. The Dijkstra 

algorithm was run on each segment to obtain the shortest distance on the route. 

Segment 1  (THP Kenjeran → Taman Flora) 

The initial node selected is the Kenjeran Beach bus stop 𝑉18 , which is assumed to 

be the current node with a distance value of 0 and a permanent label, while the other bus 

stops have a distance value ∞ with temporary labels. 

Table 2. Shortest route results from THP Kenjeran → Taman Flora 

Iteration  𝑉18 𝑉17 𝑉20 𝑉16 𝑉19 𝑉22 𝑉13 𝑉24 

  0* ∞ ∞ ∞ ∞ ∞ ∞ ∞ 

1 𝑉18 0* 2350 ∞ ∞ ∞ ∞ ∞ ∞ 

2 𝑉17 0* 2350* 6350 ∞ ∞ ∞ ∞ ∞ 

3 𝑉20 0* 2350* 6350* 6400 7950 8550 ∞ ∞ 

4 𝑉16 0* 2350* 6350* 6400* 7950 8550 ∞ ∞ 

5 𝑉19 0* 2350* 6350* 6400* 7950* 8550 9750 ∞ 

6 𝑉22 0* 2350* 6350* 6400* 7950* 8550 9750 11150 

 

Based on Table 2 above, the first iteration shows that from node 𝑉18, there is only one 

node that can be reached directly, namely the Kenpark 𝑉17 stop, so the distance value for 

that node will be updated 

𝑑𝑉17 =  𝑚𝑖𝑛{∞, 0 + 2350} =  2350 
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Next, node 𝑉17 is marked with (*), indicating that this node is permanently labeled and 

has been selected as the current node for the next iteration. Then, in the second iteration, 

node 𝑉17 can only reach ITS stop node 𝑉20, so the distance value is updated 

𝑑𝑉20 =  𝑚𝑖𝑛{∞, 2350 + 4000} =  6350 

And that node is marked with an asterisk (*), indicating that it has been selected as the 

current node for the next iteration. 

The same steps are repeated in subsequent iterations by updating the distance and label 

until the destination node is reached. The implementation of the Dijkstra algorithm in 

this segment obtained the shortest route value of 11,150 meters with the nodes passed 

being THP Kenjeran → Kenpark → ITS → ITATS → Taman Flora. 

Segment 2  (Taman Flora → Kebun Binatang Surabaya (KBS)) 

The initial node selected is Flora Park 𝑉24 as the current node with an initial 

value of 0, while the other stops have a value of ∞ 
 

Table 3. Shortest route results from Taman Flora → Kebun Binatang Surabaya (KBS) 

Iteration  𝑽𝟐𝟒 𝑽𝟐𝟓 𝑽𝟐𝟔 𝑽𝟐𝟑 𝑽𝟐𝟖 𝑽𝟐𝟕 𝑽𝟏𝟑 𝑽𝟐𝟗 𝑽𝟐𝟏 𝑽𝟏𝟒 𝑽𝟏𝟓 𝑽𝟑𝟎 𝑽𝟏𝟔 𝑽𝟏  

  0* ∞ ∞ ∞ ∞ ∞ ∞ ∞ ∞ ∞ ∞ ∞ ∞ ∞  

1 𝑉24 0* 950 750 ∞ ∞ ∞ ∞ ∞ ∞ ∞ ∞ ∞ ∞ ∞  

2 𝑉26 0* 950 750* 1700 1950 2450 ∞ ∞ ∞ ∞ ∞ ∞ ∞ ∞  

3 𝑉𝟐𝟓 0* 950* 750* 1700 1950 2450 ∞ ∞ ∞ ∞ ∞ ∞ ∞ ∞  

4 𝑉23 0* 950* 750* 1700* 1950 2450 3800 ∞ ∞ ∞ ∞ ∞ ∞ ∞  

5 𝑉𝟐𝟖 0* 950* 750* 1700* 1950* 2450 3800 5050 ∞ ∞ ∞ ∞ ∞ ∞  

6 𝑉27 0* 950* 750* 1700* 1950* 2450* 3800 5050 6550 ∞ ∞ ∞ ∞ ∞  

7 𝑉13 0* 950* 750* 1700* 1950* 2450* 3800* 5050 6550 7050 5700 ∞ ∞ ∞  

8 𝑉29 0* 950* 750* 1700* 1950* 2450* 3800* 5050* 6550 7050 5700 6650 ∞ ∞  

9 𝑉15 0* 950* 750* 1700* 1950* 2450* 3800* 5050* 6550 7050 5700* 6650 7200 ∞  

10 𝑉30 0* 950* 750* 1700* 1950* 2450* 3800* 5050* 6550 7050 5700* 6650* 7200 6900  

 

Table 3 above shows the results of the first iteration calculation, namely that node 𝑉24 

has a direction that can directly reach two nodes, namely Makam Pumpungan 𝑉25 and 

Terminal Bratang 𝑉26, so that the distance for this node is updated. 

𝑑𝑉25 = 𝑚𝑖𝑛(∞, 0 + 950) = 950 

𝑑𝑉26 = 𝑚𝑖𝑛(∞, 0 + 750) = 750 

Of the two nodes above, 𝑉26 has the minimum value, so this node is changed to a 

permanent node (*) and becomes the current node in the next iteration. 

The same steps are applied in subsequent iterations until the destination node, Surabaya 

Zoo, is reached. In this segment, the implementation of the Dijkstra algorithm finds the 

shortest value of 6,900 meters with a path starting from Taman Flora → Terminal Bratang 

→ Krukah Timur → St.Wonokromo →  Terminal Joyoboyo → Kebun Binatang Surabaya 

(KBS). 

Segment 3  (Kebun Binatang Surabaya (KBS) → Tugu Pahlawan) 

The initial node used is 𝑉1 KBS, so this node is a permanently labeled node with 

a distance value of 0, and the other nodes have a distance value of ∞ 
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Table 4. Shortest route results from Kebun Binatang Surabaya (KBS) →Tugu Pahlawan 

Iteration  𝑉1 𝑉2 𝑉29 𝑉28 𝑉30 𝑉3 𝑉23 𝑉4 

  0* ∞ ∞ ∞ ∞ ∞ ∞ ∞   

1 𝑉1 0* 4050 1700 ∞ ∞ ∞ ∞ ∞ 

2 𝑉𝟐𝟗 0* 4050 1700* 4900 3300 ∞ ∞ ∞ 

3 𝑉𝟑𝟎 0* 4050 1700* 4900 3300* ∞ ∞ ∞ 

4 𝑉2 0* 4050* 1700* 4900 3300* 5250 ∞ ∞ 

5 𝑉28 0* 4050* 1700* 4900* 3300* 5250 5550 ∞ 

6 𝑉3 0* 4050* 1700* 4900* 3300* 5250* 5550 6000 

 

Based on Table 4 above, the first iteration shows that node 𝑉1 can directly reach nodes 

𝑉2 and 𝑉29, so the distance between these nodes is updated. 

𝑑𝑉2 =  𝑚𝑖𝑛{∞, 0 + 4050} =  4050 

𝑑𝑉29 =  𝑚𝑖𝑛{∞, 0 + 1700} =  1700 

Among these two nodes, the smallest distance is found in node 𝑉29, so this node is 

labeled permanently and selected as the current node in the next iteration. 

The same steps are performed until the calculation reaches the destination node. In this 

segment, namely KBS to Tugu Pahlawan, the Dijkstra algorithm obtains the shortest 

distance value of 6,000 meters with the route taken by Kebun Binatang Surabaya (KBS) 

→ Embong Malang → Pirngadi → Tugu Pahlawan. 

 

Segment 4 (Tugu Pahlawan → Surabaya North Quay (SNQ)) 

In this segment, the starting node is the Pasar Turi bus stop 𝑉4, which is close to the 

Tugu Pahlawan tourist attraction, so this node becomes a permanently labeled node 

with a distance value of 0, and the other nodes have a value of ∞ 

 

Table 5. Shortest route results from Tugu Pahlawan → Surabaya North Quay (SNQ) 

Iteration  𝑉4 𝑉5 𝑉6 

  0* ∞ ∞ 

1 𝑉𝟒 0* 900 ∞ 

2 𝑉𝟓 0* 900* 6100 

 

Based on the table 5 above, the first iteration, node 𝑉4, can only reach node 𝑉5, so the 

updated distance value will be the minimum distance and become the current node in 

the next iteration. 

𝑑𝑉5 =  𝑚𝑖𝑛{∞, 0 + 900} =  900 

In the second iteration, it shows that node 𝑉5 can only reach node 𝑉6, which is the 

Pelabuhan Tanjung Perak bus stop, when visiting Surabaya North Quay, which is the 

destination node of this segment. Thus, the iteration is completed with the shortest 

distance from the implementation of the Dijkstra algorithm obtained as 

𝑑𝑉6 =  𝑚𝑖𝑛{∞, 900 + 5200} =  6,100  

And the path taken by this segment, starting from Tugu Pahlawan → Indrapura → SNQ. 
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Segment 5 (Surabaya North Quay (SNQ) → Kota Lama) 

The initial node is Surabaya North Quay 𝑉6, so the initial value is 0 for this 

sample and ∞ for the other samples. 

 

Table 6. Shortest route results from Surabaya North Quay (SNQ) → Kota Lama 

Iteration  𝑉6 𝑉7 

  0* ∞  

1 𝑉𝟔 0* 4800 

 

Table 6, shows that node 𝑉6 can only reach node 𝑉7, where node 𝑉7 is the destination 

on this segment. Therefore, the shortest distance value on this segment path is obtained 

directly from the weight between nodes 𝑉5 and 𝑉6, which is 4,800 meters. 

 

Segment 6 (Kota Lama → Alun-alun Surabaya) 

The initial node used in this segment is 𝑉7, which is the Jembatan Merah bus stop 

for access to Kota Lama tourist attractions. Therefore, node 𝑉7 becomes the current node 

with a distance value of 0, while the other bus stops have a distance value of ∞. 
 

Table 7. Shortest route results from Kota Lama → Alun-alun Surabaya 

Iteration  𝑽𝟕 𝑽𝟖 𝑽𝟏𝟎 𝑽𝟗 𝑽𝟑 𝑽𝟏𝟏 

  0* ∞ ∞ ∞ ∞ ∞ 

1 𝑉𝟕 0* 2100 6950 ∞ ∞ ∞ 

2 𝑉𝟖 0* 2100* 6950 3050 ∞ ∞ 

3 𝑉𝟗 0* 2100* 6950 3050* 6490 3800 

 

Based on table 7 above, in the first iteration, node 𝑉7 is shown to have two directly 

reachable nodes, namely Balai Kota bus stop 𝑉10 and Alun-alun Contong 𝑉8 , so the 

distance values for these nodes are updated. 

𝑑𝑉8 =  𝑚𝑖𝑛{∞, 0 + 2100} =  2100 

𝑑𝑉10 =  𝑚𝑖𝑛{∞, 0 + 6950} =  6950 

From the two nodes above, 𝑉8 has the minimum distance value, so this node becomes a 

permanently labeled node and is used as the current node in the next iteration. 

The same steps are repeated until the destination node is reached, resulting in the 

implementation of Dijkstra's algorithm on this segment being 3,800 meters with the route 

passing through Kota Lama → Alun-alun Contong → Tunjungan → Alun-alun Surabaya. 

After running Dijkstra's algorithm to find the shortest route from the complete route of 

Kenjeran Beach Park (THP) to Alun-alun Surabaya. Shortest values obtained for each 

segment are summed as follows: 11,150 + 6,900 + 6,000 + 6,100 + 4,800 + 3,800 = 38,750 

meters. Therefore, the shortest route value obtained is 38.75 km with the route THP 

Kenjeran → Kenpark → ITS → Taman Flora → Terminal Bratang → Krukah Timur → 

St.Wonokromo → Terminal Joyoboyo → Kebun Binatang Surabaya (KBS) → Embong 

Malang → Pirngadi → Tugu Pahlawan → Indrapura → SNQ → Kota Lama → Alun-alun 

Contong → Tunjungan → Alun-alun Surabaya. 
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The same steps is find the shortest route using the Dijkstra algorithm were 

applied to five other complete routes, each of which began with a different tourist 

attraction as the starting node. The shortest routes for these five routes are shown in the 

following table. 

Table 8. Shortest route from other possible routes 

Route 
Shortest 

Route 
Path Followed 

Kebun 

Binatang 

Surabaya 

(KBS) → 

Kota Lama 

56,940 

meters 

(56.94 Km) 

Kebun Binatang Surabaya (KBS) → St.Wonokromo → Krukah 

Timur → Ngagel → Taman Flora → Terminal Bratang → Ngagel 

→ Kertajaya → Koni 2 → Bundaran ITS → Kenpark → THP 

Kenjeran → Kenpark → ITS → Klampis → Kertajaya → Pemuda 

→ Balai Kota → Tunjungan → Alun-alun Surabaya → Balai Kota 

→ Tunjungan → Pirngadi → Tugu Pahlawan → Indrapura → SNQ 

→ Kota Lama 

Tugu 

Pahlawan →

 Alun-alun 

Surabaya 

56,600 

meters  

(56.6 Km) 

Tugu Pahlawan → Indrapura → SNQ → Kota Lama → Alun-alun 

contong → Tunjungan → Alun-alun Surabaya → Marmoyo → KBS 

→ St.Wonokromo → Krukah Timur → Ngagel → Taman Flora → 

Terminal Bratang → Ngagel → Kertajaya → Koni 2 → Bundaran 

ITS → Kenpark → THP Kenjeran → Kenpark → ITS → Klampis → 

Kertajaya → Pemuda → Balai Kota → Tunjungan → Alun-alun 

Surabaya 

Kota Lama 

→ Surabaya 

North Quay 

(SNQ) 

48,700 

meters  

(48.7 Km) 

Kota Lama → Alun-alun contong → Tunjungan → Alun-alun 

Surabaya → Balai Kota → Kertajaya → Koni 2 → Bundaran ITS → 

Kenpark → THP Kenjeran → Kenpark → ITS → ITATS → Taman 

Flora → Terminal Bratang → Krukah Timur → St.Wonokromo → 

Terminal Joyoboyo → KBS → Embong Malang → Pirngadi → 

Tugu Pahlawan → Indrapura → SNQ 

Alun-alun 

Surabaya → 

Kota Lama 

49,700 

meters  

(49.7 Km) 

Alun-alun Surabaya → Balai Kota → Kertajaya → Koni 2 → 

Bundaran ITS → Kenpark → THP Kenjeran → Kenpark → ITS → 

ITATS → Taman Flora→ Terminal Bratang → Krukah Timur → 

St.Wonokromo → Terminal Joyoboyo → KBS → Embong Malang 

→ Pirngadi → Tugu Pahlawan → Indrapura → SNQ → Kota Lama 

Taman 

Flora → 

Alun-alun 

Surabaya 

52,600 

meters 

 (52.6 Km) 

Taman Flora → Terminal Bratang → Ngagel → Kertajaya → Koni 

2 → Bundaran ITS → Kenpark → THP Kenjeran → Kenpark → ITS 

→ ITATS → Taman Flora → Terminal Bratang → Krukah Timur 

→ St.Wonokromo → Terminal Joyoboyo → Kebun Binatang 

Surabaya (KBS) → Embong Malang → Pirngadi → Tugu Pahlawan 

→ Indrapura → SNQ → Kota Lama → Alun-alun contong → 

Tunjungan → Alun-alun Surabaya 
 

In a previous study conducted by Hendra et al., the determination of the shortest route 

focused only on trips from Gubeng Station as a fixed starting point with several tourist 

attractions in Surabaya as destinations. The results of this study showed that the shortest 

route obtained was from Gubeng Station to one tourist destination, namely Jalan Taman 

Apsari [22]. Unlike that study, this study analyzes the shortest route with various 

possible starting points and destinations, and integrates five must-visit tourist spots into 
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one trip. This approach results in a more complete route for visiting various destinations 

in one trip using public transportation in Surabaya. 

 

4. CONCLUSION  

Based on research on determining the shortest route for visiting seven tourist 

attractions in Surabaya, namely Kebun Binatang Surabaya (KBS), Tugu Pahlawan, 

Surabaya North Quay (SNQ), Kota Lama, Alun-Alun Surabaya, Taman Flora, and THP 

Kenjeran, by implementing the Dijkstra algorithm. Six experiments were conducted on 

various possible visit routes, and the shortest route was obtained, starting from a visit to 

Kenjeran Beach Park (THP) to Surabaya Square. Using the Suroboyo Bus and Wira-Wiri 

feeder transportation services, the route taken was THP Kenjeran → Kenpark → ITS → 

Taman Flora → Terminal Bratang → Krukah Timur → St.Wonokromo → Terminal 

Joyoboyo → KBS → Embong Malang → Pirngadi → Tugu Pahlawan → Indrapura → SNQ 

→ Kota Lama → Alun-alun Contong → Tunjungan → Alun-alun Surabaya dengan jarak 

tempuh sebesar 38,750 meters (38.75 Km). This study is limited to using travel distance 

as the main consideration and does not include dynamic factors such as traffic 

conditions. Future research can incorporate real-time transportation data and other 

travel-time factors to improve route optimization. 
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