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Abstract. Flight Services are activities provided by Air Transport Business Entities including before the 

flight (pre-flight), during the flight (in-flight), and after the flight (post flight). With the increasing number of 

domestic and international companies operating and providing flight services with various facilities and costs, 

airlines are working hard to ease this burden. By providing the services that consumers expect, airlines will 

continue to be in demand by consumers.   Through sentiment analysis, it can help to understand consumer 

feedback by looking at whether they tend to be negative or positive. This research aims to determine passenger 

responses regarding airline services in Indonesia based on the classification of positive and negative 

comments using the K-means Clustering method with the hope that this can become an evaluation material 

for airlines in providing better services. The data source for this research was obtained from a collection of 

comments from airline consumers in Indonesia via one of the popular social media, namely Twitter. 

Retrieving Twitter data by filling in keywords in the database name using the Netlytic website. The test results 

from 142 tweets, obtained 78 positive opinions and 64 negative opinions and the resulting percentage 

accuracy value was 95.07%. This shows that aviation services in Indonesia tend to be good and consumers 

feel satisfied. 
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1. Introduction 

Aviation Services are service activities provided by Air Transport Business Entities including before the 

flight (pre-flight), during the flight (in-flight) and after the flight (post-flight) [1]. With an increasing 

number of domestic and international companies operating and providing flight transportation services 

with various facilities and costs, airlines are working hard to ease this burden. By providing superior 

service and affordable prices, it can become a leading business development company and the airline is 

in great demand by potential passengers [2]. 

In order to know the services provided by airlines, you need to know the opinions of the public users 

through one form of popular communication technology, called social media [3]. One of the effective 

media as a forum for opinions is the social media Twitter/X. Social media X, previously named as Twitter 

[4], is a platform dominated by text, which has noticeable differences compared by other platforms such 

as Facebook, Instagram, and the latest competitor; Bluesky, Mastodon, and Thread, in the way to bring 

experiences to users [5]. Twitter/X is a popular form of social media for exchanging information [6]. The 

information shared could be positive opinions and negative opinions in the form of assessments of the 

services provided by certain companies. This information can be used as sentiment analysis into positive 

and negative classes [7],[8]. 

Sentiment analysis is a combination of data mining [9] and text mining [10], or a method used to 

process various opinions given by consumers or experts through various media, regarding a product, 

service or an agency [11]. Sentiment analysis consists of 3 types of opinions; positive opinions, negative 

opinions, and neutral opinions [4], thus by analyzing the sentiments of companies or related agencies, the 

public's response to a service can be discovered. Sentiment analysis [12],[13],[14],[15] is a combination 

of data mining and text mining, using sentiment analysis itself to process various opinions given by the 

public or experts through the different ways these opinions are given about something. product, service 
or institution. Several algorithms can be used for this detection method, one of which is the K-Means 
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Fig.1       Stages of Sentiment Analysis Classification 
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Clustering algorithm. Based on descriptions of airline services from public opinion or society via 

Twitter/X above, this research was conducted through positive and negative responses using the K-Means 

Clustering method. 

2. Research Methods 

The stages of applying K-Means Clustering for sentiment analysis classification based on public opinion 

via social media are explained in Fig.1. 

2.1 K-Means Clustering Method 

K-Means clustering is one of the most popular and simplest machine learning methods, which is used to 

clustering into a set of object [16], [17], [18], [19], [20], [21]. 
The stages in K-Means Clustering are as follows: 

1. Determine k as the number of clusters to form. 

2. Generate random values for the initial cluster center (centroid) as many as k. 

3. Calculate the distance of each data input to each centroid using the Euclidean Distance formula 

until the closest distance of each data to the centroid is found. 
The following below is the Euclidian Distance equation: 

𝑑(𝑥𝑖, 𝜇𝑗) = √Σ(𝑥𝑖 − 𝜇𝑗)2 (1) 

Information: 

xi : criteria data 

µj : centroid of the j th cluster 

1 Classify each data based on its proximity to    the centroid (smallest distance). 

2 Update the centroid value. The new centroid value is obtained from the average of the cluster in 

question using the formula: 

𝜇𝑗 (𝑡 + 1) = 
1 

Nsj 
∑𝑗∈𝑆𝑗 𝑥𝑗 (2) 

Information: 

µj (t + 1) : new centroid at iteration (t + 1) 

Nsj : lots of data in cluster sj. 

Repeat from steps 2 to 5, until no members of each cluster have changed. 

If step 6 has been fulfilled, then the cluster center value in the last iteration will be used as a parameter to 

determine data classification. 

2.2 Text Mining 

Text mining refers to the extraction of information and patterns that are implicit, previously unknown, 

and potentially valuable in an automatic or semi-automatic manner from immense unstructured textual 

data, such as natural-language text [10]. There are two types of text mining algorithms: supervised 

learning and unsupervised learning (the two terms originated in machine learning methods). Supervised 

learning algorithms are employed when there is a set of predictors to predict a target variable. The 

algorithm uses the target’s observed values to train a prediction model. Support vector machines (SVMs) 
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are a set of supervised learning methods used for classification and prediction. On the other hand, 

unsupervised learning methods do not use a target value to train their models. In other words, the 

unsupervised learning algorithms use a set of predictors (features) to reveal hidden structures in the data. 

Non-negative matrix factorization is an unsupervised learning method. 

1. Data collection stage, data is collected from Twitter social media to get tweets regarding airline 

ervices. This process is carried out using the Netlytic website then enter the keywords to retrieve tweet 

ata. 

2. Data preprocessing stage, at this stage text data processing is carried out for unstructured data, so 

 needs to be improved by carrying out the following stages: 

a. Tokenization is a process for breaking or separating sentences in a text which are called tokens. 

b. Case folding is the process of changing each letter in a tweet to lowercase. 

c. Stop word removal is the removal of words that have low information in the text. 

d. Number removal is a process for cleaning text data from number characters. 

e. Punctuation removal is the process of deleting characters in text data. 

Fig. 2.  Tweet Data Retrieval using the Netlytic website 

f. Whitespaces removal is the process of removing spaces from the beginning and end of sentences. 



g. Normalization is the standardization of words with misspellings or unusual language usage. 

h. Stemming is the removal of inflections in words to their basic form. 
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Table 1. Example of Clean Comment Data 

No Tweet Data 

1 Terima kasih atas penjelasannya dan fast respon 

2 Terima kasih perjalanan kali ini membuat anak saya sangat bahagia hari ini, Perjalanan Jakarta-

Bali yang menyenangkan, dan pelayanan yang prima. 

3 Penerbangan dari Jogja kenapa harus transit Jakarta dan dikabari 2 hari sebelum terbang ya? 
Terlalu mepet dan merusak jadwal. 

4 Secara subyektif berdasarkan penyimpulanku kali ini dari kedua hal pokok tertera secara tertulis 

di atas, pada beberapa tahun berikutnya ketika kedua oraang tua saya mendapat kesempatan berhaji 
ke Baitullah dengan membayar ONH di atas 30 Juta/orang, ternyata Ayahku setuju diandalkan. 

5 Kami menyediakan internet di dalam pesawat pada penerbangan yang dioperasikan selama 

terbang. 

Table 1 is an example of comment data that has been carried out in the data cleaning stage, so that we get 

clean tweet data that does not contain Html & urls, emojis, hashtags and mention. 

3. Data training stage, at this stage a data training process [24] is carried out which begins with feature 

extraction using Term Frequency-Inverse Document Frequency (TF-IDF) [25] on text data. The data 

training process is used to classify the sentiments automatically. 

According to [26] term frequency-inverse document frequency (TF-IDF) is another feature engineering 

method used to extract features from raw data. It is mostly used in various fields like text analysis and 

information retrieval. In this approach, weight is assigned to each term in a document based on the term 

frequency and the inverse document frequency. Terms that have a higher weight are considered more 

important than terms that have a lower weight. 

Table 2 is a tweet comment using Term Frequency-Inverse Document Frequency (TF-IDF). 

Table 2. Tweet Data Using TF-IDF 

Document Tweet Comments 

d1 Terima kasih atas penjelasannya dan fast respon. 

d2 Terima kasih perjalanan kali ini membuat anak saya sangat bahagia hari ini, 

Perjalanan Jakarta-Bali yang menyenangkan,dan pelayanan yang prima. 

d3 Penerbangan dari Jogja kenapa harus transit Jakarta dan dikabari 2 hari sebelum 
terbang ya? Terlalu mepet dan merusak jadwal. 

d4 Secara subyektif berdasarkan penyimpulanku kali ini dari kedua hal pokok 

tertera secara tertulis di atas, pada beberapa tahun berikutnya ketika kedua 
oraang tua saya mendapat kesempatan berhaji ke Baitullah dengan membayar 

ONH di atas 30 Juta/orang, ternyata Ayahku setuju diandalkan. 

d5 Kami menyediakan internet di dalam pesawat pada penerbangan yang 
dioperasikan selama terbang. 

In Table 2 is the tweet data that will be used as an example of TF-IDF calculations [25] using 5 tweet data, 
namely d1, d2, d3, d4, d5. Several components such as t, namely words, d, namely sentences or tweet data, 
are used to find out how many tweets of a word appear as positive or negative labeled data. 
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Table 3. Calculation of TF and DF 

Term d1 d2 d3 d4 d5 DF 

terima 1 0 0 0 0 1 
kasih 1 0 0 0 0 1 

atas 1 0 0 0 0 1 

penjelasanya 1 0 0 0 0 1 

fast 1 0 0 0 0 1 

… … … … … … … 
… … … … … … … 
… … … … … … … 
selama 0 0 0 0 1 1 

terbang 0 0 0 0 1 1 

Jumlah 6 16 11 11 8 53 

Table 3 is a calculation of the Term Frequency (TF) for each word from a sentence that has a value of 1 in 
the document. The TF normalization calculation is carried out. Every word from a sentence with a value 
of 0 is not taken into account. The calculation process counts a word contained in a document with n 
number of documents using the term or word component, as Document Frequency (DF). 

Table 4. TF Normalization Results Values 

d1 d2 d3 d4 d5 

0,167 

0,167 

0,167 

… … … … … 
… … … … … 
… … … … … 

0      0   0       0 0,125 

Table 4 is the value resulting from the normalization calculation of Term Frequency (TF) obtained from 
the value (TF or Amount). For each word of the sentence contained in the document, the Inverse Document 
Frequency (IDF) weight will be calculated as shown in Table 5. 

Table 5.   TF-IDF Weight Calculation Results 

w1 w2 w3 w4 w5 

0,699 0 0         0       0 

0,699 0 0         0       0 

0,699 0 0         0       0 

… … …       … … 
… …      …        … … 
… … …        … … 
0 0 0         0 0,699 

Table 5 is the result of calculating the weight for each term of a document in TF-IDF which is obtained 
from the TF value multiplied by the IDF. 

4. Testing stage, at this stage a testing process is carried out to measure and determine how accurate the 

model that has been built at the training stage is, the test results that predict the class and label will be 

calculated by calculating the confusion matrix to find out the percentage of each test. 

5. Classification stage, at this stage is a process where the tweet data results are already grouped and can 

be predicted. 
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4. Results and Discussion 
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After carrying out the TF-IDF calculation, the results are totaled by the number of sentences. The total 

TF-IDF is: 

Sentence -1: 4,192 

Sentence -2: 10,582 

Sentence -3: 7,087 

Sentence -4: 6,786 

Sentence -5: 5,291 

Then the clustering process is carried out using the K-Means Clustering algorithm, namely the cluster data 
[13] is the number of TF-IDF for each sentence.   The centroid in cluster 1 is: 5,291 (cal-5) and the centroid 
in cluster 2 is: 10,582 (cal-1). Table 6 is the result of the object distance to the new centroid in cluster 2 
using Euclidean Distance. 

Table 6. Calculation of New Centroids for Cluster 1 and Cluster 2 

Sentence 
Results 

Cluster 1 Cluster 2 

1 1,646 6,390 

2 4,742 0 

3 1,247 3,492 

4 0,946 3,796 

5 0,549 5,291 

Divide all objects into clusters, the same as before. If the distance between the object and the centroid in 

cluster 1 is smaller than the distance between the object and the centroid in cluster 2, then the object is 

included in cluster 1, and vice versa. 

Table 7.    New Centroid Results 

Cluster 1 Cluster 2 

5,291 (ca) 10,582 (ca) 

4,194 (kal-1) 10,582 (kal -2) 

7,087 (kal-3) 

6,786 (kal-4) 

5,291 (kal-5) 

The results of the division by calculating the distance between the object and the new centroid, there is 

no change in the cluster value or the object has not changed from the initial division. Because there is no 

change in value or cluster movement for each object, the iteration of n processes using K-Means 

Clustering is complete. 
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Fig. 3 explains the history of sentences that have been analyzed along with date, time, stem or word, and 

the final results of the analysis of the implementation of K-Means Clustering. Negative opinion results 

are colored orange while positive opinion results are colored green. 
The opinion search button is to see whether the n-sentence objects in the group have more positive or 

negative opinions. If there are more positive opinions in the test data, then the opinion result is positive, 
and if the number of negative and positive opinions is equal, then the opinion is neutral. Judging from the 
members or objects in cluster 1, there are 4, namely sentence 1, sentence 3, sentence 4 have a positive 
opinion, then sentence 5 has a positive opinion. In the case of sentiment analysis for aviation services in 
Indonesia, based on 142 (one hundred and forty-two) public opinion data obtained, there were 78 (seventy-
eight) people who had a positive view and 64 (sixty-four) people who had a negative view. The testing 
data in the form of a confusion matrix [15],[27],[28] can be seen in Table 8. 

Table 8.   Confusion Matrix Data Testing 

Actual Class 
Prediction 

Positive Negative 

Positive 75 3 

Negative 4 60 

In table 8, the results show a True Positive (TP) value of 75, a False Negative (FN) value of 3, a False 

Positive (FP) value of 4, and a True Negative (TN) value of 60. The accuracy value of the testing data 

can be seen in Table 9. 

Tabel 9.  Data Center After K-Means Iteration 

Sentence Sentiment Position 

Sentence 1 Negative 6.3266932522696 

Sentence 2 Negative 12.183322563147 

Sentence 3 Positive 3.7176957258287 

Sentence 4 Positive 1.3147608070783 

Sentence 5 Positive 1.0288118252804 

Sentence 6 Positive 3.2558014652429 

Sentence 7 Negative 10.838003897574 

Sentence 8 Positive 1.79647971101703 

Fig. 3. Test Page Comments into Positive and Negative Groups with K-Means Clustering 
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Sentence 9 Positive 5.5096063972754 

Sentence 10 Positive 1.8760614364007 

Sentence 11 Negative 7.3421584859367 

Sentence 12 Positive 3.3573311527005 

Sentence 13 Positive 1.3393463398684 

Sentence 14 Positive 2.92041331124128 

Sentence 15 Negative 19.600290116699 

In table 9 are the results of the Data Center After K-Means Iteration process regarding the sentiment of 

the training data sentences and the sentiment results of the test sentences which were processed in the 

formula simulation section and obtained K-Means iteration values and showed that the final classification 

results had positive sentiment.   Meanwhile, negative sentiment results are obtained from the arrangement 

of words in negative sentences, so that through the K-means calculation process these words are classified 

into the negative cluster. 

Fig. 4.    Results of Accuracy Values in the Application 

Fig. 4 displays the results of the accuracy value of implementing K-Means Clustering in aviation services 

in Indonesia from a total of 142 test data with details of 78 positive data and 64 negative data. However, 

there are inaccuracies in the accuracy calculation of 7 data so that the resulting accuracy percentage value 

is 95.07%. This shows that aviation services in Indonesia tend to be good and consumers feel satisfied. 

Data classification using the K-Means Clustering method is one of the most popular and simplest machine 

learning methods [19], [20] which is used to group objects into a group. 

5. Conclusion 

Classification using the K-means Clustering method on aviation services in Indonesia provided review 

results of 78 positive data and 64 negative data from 142 tweet test data. The percentage accuracy value 

obtained was 95.07%, this shows that aviation services in Indonesia tend to be good and consumers feel 

satisfied, even though the Analysis History Page results show a negative service assessment. The 

classification results through sentiment analysis tend to be positive, which shows that aviation services in 

Indonesia tend to be good and consumers are satisfied. 
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