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Atomic force microscopy (AFM) is critical for characterizing atomic-scale structures. 
AFM simulations using particle probe model [1] provide a cost-effective approach for 
rapid AFM image generation. Using state-of-the-art machine learning models and 
substantial simulated datasets, properties such as molecular structure, electrostatic force 
potential, and molecular graph can be predicted [2, 3, 4] from AFM images. However, 
transferring model performance from simulated AFM to experimental AFM images 
poses challenges due to the subtle variations in real experimental data compared to the 
seemingly flawless simulations. In this study, we explore CycleGAN [5] for style 
translation to augment simulated images and improve the predictive performance of 
machine learning models in surface property analysis. We reduce the style gap between 
simulated and experimental AFM images and demonstrate the method's effectiveness in 
enhancing structure discovery models through local structural property distribution 
comparisons. This research presents a novel approach to improving the efficiency of 
machine learning models in the absence of labeled experimental data. 

 

Figure 1.  Style translations between simulated and experimental AFM images. Translated 
images in experimental style in improve model training over using simulated AFM images. 
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