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INTISARI

Penelitian ini dilatarbelakangi oleh permasalahan performa rendering pada
permainan digital berbasis lingkungan 3D dengan kompleksitas objek tinggi dan
jarak pandang yang luas, yang menyebabkan penurunan Frame per Second (FPS),
munculnya lonjakan waktu render (spike), serta ketidakstabilan performa
sehingga berdampak pada kualitas visual dan kenyamanan pengguna. Untuk
mengatasi permasalahan tersebut, penelitian ini menerapkan pendekatan optimasi
berbasis reinforcement learning yang merupakan percabangan dari machine
learning yang diintegrasikan dengan teknik Spatial Temporal Post Processing, di
mana agent dilatih untuk mempelajari kebijakan optimal dalam menyesuaikan
parameter rendering secara adaptif sesuai kondisi lingkungan. Proses pelatihan
dilakukan melalui integrasi Unity dan Python menggunakan ML-Agents, serta
pemantauan performa menggunakan TensorBoard dengan indikator cumulative
reward, value loss, dan policy entropy guna memastikan proses pembelajaran
berjalan stabil dan konvergen. Hasil penelitian menunjukkan bahwa metode yang
diusulkan mampu meningkatkan performa rendering secara signifikan, yang
ditandai dengan penurunan waktu frame rata-rata, berkurangnya spike yang
melebihi 33 ms, meningkatnya stabilitas FPS, serta distribusi beban rendering
yang lebih seimbang. Selain itu, sistem mampu melakukan penyesuaian skala
render secara adaptif tanpa mengorbankan kualitas visual, sechingga pendekatan
ini terbukti efektif dalam mengoptimalkan kinerja grafis pada permainan digital
dengan lingkungan kompleks.

Kata kunci: Optimasi, Permainan Digital, Rainforcement Learning, Machine
Learning, Spatial Temporal Post-Processing.
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ABSTRACT

This research is motivated by performance issues in rendering digital
games based on 3D environments with high object complexity and wide viewing
distances, which cause a decrease in Frames per Second (FPS), the appearance
of render spikes, and performance instability, affecting visual quality and user
comfort. To address these issues, this research applies a reinforcement learning-
based optimization approach, a branch of machine learning integrated with
Spatial Temporal Post Processing techniques, where agents are trained to learn
optimal policies in adaptively adjusting rendering parameters according to
environmental conditions.The training process is carried out through the
integration of Unity and Python using ML-Agents, as well as performance
monitoring using TensorBoard with indicators such as cumulative reward, value
loss, and policy entropy to ensure that the learning process runs stably and
converges. The research results show that the proposed method is able to
significantly improve rendering performance, as indicated by a decrease in
average frame time, a reduction in spikes exceeding 33 ms, increased FPS
stability, and a more balanced rendering load distribution. In addition, the system
can adaptively adjust the render scale without sacrificing visual quality, making
this approach effective in optimizing graphics performance in digital games with
complex environments.

Keyword: Mechine Learning, Optimization, Digital Game, Reinforcement

Learning, Spatial Temporal Post Processing
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