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Prediksi Massa Inti Atom Menggunakan Pendekatan Machine
Learning dengan Model Neural Network (NN) dan Support
Vector Regression (SVR)

Inti atom memiliki struktur kompleks karena melibatkan
berbagai interaksi fisika seperti gaya kuat antar nukleon dan gaya
tolak menolak antar proton. Interaksi-interaksi ini menyebabkan
prediksi teoritis massa inti menjadi tantangan tersendiri.
Pendekatan machine learning dapat digunakan sebagai alternatif
yang lebih fleksibel dalam menangkap pola dalam data
eksperimen. Penelitian ini bertujuan untuk mengevaluasi kinerja
dua model machine learning, yaitu Neural Network (NN) dan
Support Vector Regression (SVR), dalam memprediksi massa
inti atom. Kedua model dilatih menggunakan data karakteristik
inti atom dari basis data AME2020. Model NN dirancang dengan
beberapa hidden layer, sedangkan model SVR dioptimasi
melalui pemilihan parameter C,e,dan jenis kernel. Model
dievaluasi menggunakan metrik evaluasi Root Mean Square
Error (RMSE) dengan hasil nilai RMSE paling kecil untuk
model NN sebesar 0.81 MeV pada jumlah input 12 fitur,
sedangkan SVR menghasilkan nilai RMSE paling kecil sebesar
2.45 MeV pada jumlah input 2 fitur. Berdasarkan hasil tersebut,
model NN menunjukkan peningkatan kinerja seiring
bertambahnya jumlah fitur, sedangkan SVR justru menunjukkan
kecenderungan penurunan kinerja pada kondisi yang sama. Hal
ini menunjukkan bahwa langkah seperti seleksi fitur atau
pemilihan parameter lebih lanjut diperlukan untuk meningkatkan
kinerja model tersebut. Meskipun model SVR menunjukkan
Kinerja yang menurun seiring bertambahnya fitur, secara
keseluruhan baik SVR maupun NN masih mampu memberikan
hasil prediksi yang lebih akurat dibandingkan pendekatan teoritis
model tetes cairan. Temuan ini menunjukkan bahwa model



machine learning dapat menjadi alternatif yang potensial dalam
studi prediksi massa inti, terutama untuk menangani
kompleksitas yang sulit dijelaskan melalui model teoritis.

Kata Kunci : Massa inti atom, Machine Learning, Neural
Network dan Support Vector Regression



ABSTRACT
GUSTIN VITRIA ARYANTI
NIM : 211720058

Atomic Nuclear Mass Prediction Using Machine Learning Approach
with Neural Network (NN) and Support Vector Regression (SVR)
Models

The atomic nuclei has a complex structure due to various physical
interactions, such as the strong forces between nucleons and the
repulsive forces between protons. These interactions make theoretical
predictions of nuclear masses a challenging task.. Machine learning
approaches can be used as an alternative that is more flexible in
capturing patterns in experimental data. This study aims to evaluate the
performance of two machine learning models, Neural Network (NN)
and Support Vector Regression (SVR), in predicting nuclear masses.
Both models were trained using nuclear property data from the
AME?2020 database. The NN model was designed with multiple hidden
layers, while the SVR model was optimized through the selection of the
C, €, and kernel type. The models were evaluated using the Root Mean
Square Error (RMSE) evaluation metric with the results of the smallest
RMSE value for the NN model of 0.81 MeV at the number of inputs of
12 features, while SVR produced the smallest RMSE value of 2.45
MeV at the number of inputs of 2 features. Based on these results, the
NN model shows an increase in performance as the number of features
increases, while the SVR model tends to show a decline in performance
under the same conditions. This indicates that further steps, such as
feature selection or parameter tuning, are necessary to enhance model
performance. Despite the decrease in SVR performance with additional
features, both SVR and NN models still achieved more accurate
predictions overall when compared to the theoretical Liquid Drop
Model (LDM). These findings highlight the potential of machine
learning approaches as promising tools for nuclear mass prediction,
particularly in capturing complex relationships that are difficult to
model through theoretical methods.

Keywords : Atomic nuclear mass, Machine Learning, Neural Network
and Support Vector Regression
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