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ABSTRACT 

 Diffusion-based text-to-image generative models, particularly Stable 

Diffusion, have demonstrated significant capabilities in generating high-quality 

images from textual prompts. In the context of face synthesis, prompt complexity 

has the potential to impact image quality and computational efficiency. However, 

empirical studies on this relationship are still limited, particularly in comparisons 

across model versions and their implications in environments with limited 

computational resources. This study aims to analyze the impact of prompt 

complexity on image quality and computational efficiency, identify patterns in the 

quality-efficiency relationship, and compare model responses in Stable Diffusion 

v1.4 and v1.5. Quantitative evaluations were conducted using the CelebA dataset 

as ground truth using metrics such as Face-FID, Inception Score (IS), SSIM, CLIP 

score, inference time, and CPU, GPU, and RAM usage. The results indicate that 

prompt complexity has a significant but non-linear effect on image quality, with an 

indication of saturation at intermediate complexity (Prompt ID 3-5). Conversely, 

computational efficiency tends to be stable and is not systematically affected by 

prompt complexity. Analysis of the quality-efficiency relationship does not reveal a 

trade-off pattern, as improvements in quality are not accompanied by consistent 

increases in computational costs. Comparatively, Stable Diffusion v1.5 excels in 

semantic alignment and inference time efficiency (CLIP score +0.63%; inference 

time -5.42%), as well as lower RAM usage (-6.47%). However, v1.4 performs better 

in facial feature distribution similarity and visual structure stability (Face-FID -

5.49%; SSIM +1.07%). Model response analysis shows that v1.5 is more adaptive 

but more sensitive to specific prompts, while v1.4 is more structurally consistent. 

 

Keywords: Computational Efficiency, Face Synthesis, Prompt Complexity, Stable 

Diffusion, Text-to-Image Generation. 
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ABSTRAK 

 Model generatif text-to-image berbasis difusi, khususnya Stable Diffusion, 

menunjukkan kemampuan signifikan dalam menghasilkan gambar berkualitas 

tinggi dari prompt tekstual. Dalam konteks sintesis wajah, kompleksitas prompt 

berpotensi memengaruhi kualitas gambar dan efisiensi komputasi. Namun, kajian 

empiris mengenai hubungan tersebut masih terbatas, terutama pada perbandingan 

lintas versi model serta implikasinya pada lingkungan dengan keterbatasan sumber 

daya komputasi. Penelitian ini bertujuan menganalisis dampak kompleksitas 

prompt terhadap kualitas gambar dan efisiensi komputasi, mengidentifikasi pola 

hubungan kualitas-efisiensi, serta membandingkan respons model pada Stable 

Diffusion v1.4 dan v1.5. Evaluasi kuantitatif dilakukan menggunakan dataset 

CelebA sebagai ground truth dengan metrik Face-FID, Inception Score (IS), SSIM, 

CLIP score, waktu inferensi, serta penggunaan CPU, GPU, dan RAM. Hasil 

menunjukkan bahwa kompleksitas prompt berpengaruh signifikan namun bersifat 

non-linear terhadap kualitas gambar, dengan indikasi titik jenuh pada kompleksitas 

menengah (Prompt ID 3-5). Sebaliknya, efisiensi komputasi cenderung stabil dan 

tidak terpengaruh secara sistematis oleh kompleksitas prompt. Analisis hubungan 

kualitas dan efisiensi tidak menemukan pola trade-off, karena peningkatan kualitas 

tidak diikuti oleh kenaikan biaya komputasi yang konsisten. Secara komparatif, 

Stable Diffusion v1.5 unggul dalam keselarasan semantik dan efisiensi waktu 

inferensi (CLIP score +0.63%; waktu inferensi -5.42%) serta penggunaan RAM 

yang lebih rendah (-6.47%). Namun, v1.4 menunjukkan performa lebih baik dalam 

kemiripan distribusi fitur wajah dan stabilitas struktur visual (Face-FID -5.49%; 

SSIM +1.07%). Analisis respons model menunjukkan v1.5 lebih adaptif namun 

lebih sensitif terhadap prompt tertentu, sedangkan v1.4 lebih konsisten secara 

struktural. 

 

Kata Kunci: Efisiensi Komputasi, Generasi Teks ke Gambar, Kompleksitas 

Prompt, Sintesis Wajah, Stable Diffusion. 
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