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1. INTRODUCTION

Kualanamu Airport is the second-largest international airport in Indonesia after Soekarno-
Hatta International Airport (Permatasari, 2017). It is located in Deli Serdang Regency, North
Sumatra. To optimize the airport, various transportation facilities have been prepared to
provide access to and from the airport (Hamzawi, 1992), such as the airport train, the
construction of toll roads, and improvements to public roads for private vehicles, taxis, and
shuttle buses.

The strategic location of Kualanamu Airport, combined with the high travel activities of the
community, contributes to a significant number of passengers, especially domestic travelers,
both departing and arriving (Sihombing et al., 2022). In 2023, it is predicted that there will be
3,527,194 domestic passengers entering and leaving Kualanamu Airport. One of the districts
in Medan city that has a high level of airport-related activities is Medan Tuntungan District.
This is because the district houses many offices and educational institutions, including
Universitas Negeri Medan. The distance from Universitas Negeri Medan to Kualanamu Airport
is approximately 22.8 km. The actual distance is not a straight line but involves various
alternative routes with multiple junctions to determine the shortest route (Byme, 1979;
Hanan, 1966). In the process of object movement, finding the shortest path between source
and destination points can save time and cost (Taufiq et al., 2019). Currently, determining the
nearest route is widely applied and used in various applications like Google Maps (Al Hakim
et al,, 2022).

In the process of determining the nearest route, there are two main steps: labeling and
node exploration or traversal. The most optimal node exploration process can be achieved
using algorithms such as A* (A Star) (AlShawi et al., 2012) . A* (A Star) is an optimal route
search algorithm that minimizes the cost from the starting point to the destination point
(Budiman et al., 2018). Optimal means that the resulting route is the best route, indicating
that the algorithm can reach the desired goal. In its implementation, A* (A Star) utilizes
distance calculations to obtain the best path. This background knowledge supports research
on the use of the A* (A Star) algorithm to determine the shortest route from Universitas
Negeri Medan to Kualanamu International Airport.

2. METHODS
At this stage there are several stages that will be carried out, namely the stages of
collecting data, modeling, calculating the A* algorithm, and evaluation. See Figure 1.
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Figure 1. Research method

2.1. Data Collection

The data collection was carried out by extracting information through Google Maps.
Google Maps provides numerous open-source features and can be utilized to determine
distances between points on a map landscape (Aisa, 2021). One of the data types utilized in
this research consists of photographic images depicting route options and intersections from
the starting point at Universitas Negeri Medan to the destination point, Bandara Kualanamu.
See Figure 2.
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Figure 2. The route from Unimed to Kualanamu Airport using Google Maps
2.2 Modelling

Once the image data depicting the route from Universitas Negeri Medan to Bandara
Kualanamu is obtained, it is further processed using graph modelling. Graphs can be
employed to represent the relationships between various points on a map by assigning
weights to the connections between these points, thereby enabling optimization problem
solving (Farisi, 2021). The resulting graph model representing the route from Universitas
Negeri Medan to Bandara Kualanamu can be observed See Figure 3.
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Figure 3. Graf Modelling from Universitas Negeri Medan to Kualanamu International
Airport.
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2.3 A* (A Star) Algorithm

The A* (A Star) algorithm is a search algorithm used to find the shortest path between a
start and end point. It is widely employed in map exploration to discover the optimal path to
be taken (Schmid et al., 2020). A* utilizes the Best First Search (BFS) to find the path with the
smallest cost/weight, and it incorporates heuristic values as parameters (Apuroop et al., 2021;
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Lai and Chambers, 2021). Heuristic refers to the actual straight-line distance from the start
point to the destination (Huang et al., 2007). The A* algorithm combines the g(n) value, which
represents the cost/weight accumulated from the start point to the next point, with the h(n)
value, which represents the heuristic value (Mustaqoy dan Megawaty, 2020). This can be
expressed mathematically as follows:

F(n) = g(n) + h(n)

1. f(n)is the sum of g(n) and h(n). It represents an estimated shortest path so far. f(n) is
the actual shortest path that has not been explored until the A* algorithm is
completed (Cui and Shi, 2011).

2. g(n)/Geographical Cost is the total distance obtained from the start vertex to the
current vertex (so far).

3. h(n)/Heuristic Cost is the estimated distance from the current vertex (being visited) to
the goal vertex (Yu and LaValle, 2016). A heuristic function is used to estimate how far
the path will be taken to the goal vertex.

3. RESULTS AND DISCUSSION
3.1. Heuristic Value Determination

Using the features and information contained in Google Maps by drawing a straight line at
each point to the destination node, the heuristic value is then obtained as follows Figure 4:
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Figure 4. Determining Heuristic Value

The results of recording the heuristic value at all points contained in the graph can be
seen in Table 1. This heuristic value will then be used in the graph search process using the
A* (A Star) algorithm (Yang, 2008).
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Table 1. Heuristic value every point on graph.
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3.2. Determining Shortest Route

At this stage, the shortest route is then taken by summing the value of g (n) with the value
of h (n) See Table 2.
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Table 2. Determining shortest route.

AToB
Distance A + Heuristic B

630 + 683=1313

I1ToJ
Distance I + Heuristic J

390 + 380=770

B ToC
Distance B + Heuristic C

330 + 317=647

HTol
Distance H + Heuristic J

3000 + 380=3380

CToD
Distance C + Heuristic D

950 + 940=1890

JToK
Distance J + Heuristic K

1000 + 1000 = 2000

CToE
Distance C + Heuristic E

1500 + 1790 = 3290

KToL
Distance K + Heuristic L

1710 + 1700 = 3410

DToF
Distance D + Heuristic F

1280 + 970 = 2250

LToM
Distance L + Heuristic M

220 + 2270=2470

EToF
Distance E + Heuristic F

996 + 970=1966

MToN
Distance M + Heuristic N

5480+5170 = 10650

FToG
Distance F + Heuristic G

1460 + 1430 = 2890

M To O
Distance M + Heuristic O

1910 +4900 = 6810

GToH
Distance G + Heuristic H

400 + 403 =803

OToP
Distance O + Heuristic P

2560 +2550=15110

GTol
Distance G + Heuristic |

3320 + 3000 = 6320

PToN
Distance P + Heuristic N

3000+ 5170 =8170

To determine the shortest distance, we calculate the distance and heuristic value by adding
the distance from the start point to the destination point and the heuristic value of the
destination point. After calculation, the distance values for each node are as follows: Point A
to point B: 1,313 m. Point B to point C: 647 m. Point C to point E: 3,290 m. Point E to point F:
1,966 m. Point F to point G: 2,890 m. Point G to point H: 803 m. Point H to point J: 3,380 m.
Point J to point K: 2,000 m. Point K to point L: 3,410 m. Point L to point M: 2,470 m. Point M
to point O: 6,810 m. Point O to point P: 5,110 m. Point P to point N: 8,170 m.
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After determining the shortest path, the path is foundtobe: A-B-C-E-F-G-H-J-K-L-
M-0-P-N-Q.Then, the distances fromAtoB,BtoC,CtoE,EtoF, FtoG,GtoH,HtoJ,)
toK,KtoL, LtoM, MtoO,0OtoP,PtoN, N to Q are added, resulting in: 630 m + 330 m +
1,500m+996 m+ 1,460 m+400m+3,000m+1,000m+1,710m+220m+ 1,910 m + 2,560
m + 3,000 m + 3,830 m = 22,546 m. Therefore, the total distance is 22,546 m.

Point A has one branch, which is point B, so the cost at point B is automatically chosen.
Point B also has one branch, which is point C, so point C is automatically selected. Point C has
two branches, which are point D and point E. From here, we can choose the shortest
measured distance, which is at point E. Next, we go directly from point E to point F because
point E does not have any branches. The same goes for point F, which goes directly to point
G as it does not have any branches. Point G has two branches, which are point H and point I.
From these two options, the shortest calculated distance is at point H. Point H only has one
branch, which is point J, and then we continue to points K, L, and M. At point M, there are
two branches, point N and point O, and we choose point O because it has a shorter distance
than point N. Next, we go from point O to point P, point P to point N, and finally, from point
N to the destination point, which is point Q.

4. CONCLUSION

Based on this research, it can be concluded that the A* (A Star) algorithm can be used to
find the shortest route from the starting point at Universitas Negeri Medan to the destination
point at Kualanamu Airport. The A* algorithm is capable of finding the most suitable shortest
path by utilizing easily obtainable parameters using data from Google Maps. The simulation
also successfully determines the optimal route from the starting point to the destination point
without any errors.
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