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Dynamic modes of atomic force microscopy (AFM) are widely used to probe tip-sample 

interaction force with unprecedented precision, with piconewton force and picometer spatial 

resolution. Nevertheless, the forces are not directly accessible and must be inferred from 

observables such as amplitude, phase, or resonance frequency shift. Over the past two decades, 

numerous force reconstruction methods have been developed, each grounded in distinct theoretical 

assumptions and applied under varying experimental conditions [1-13]. This diversity has led to 

inconsistencies in interpretation across studies. In this work, we present a comprehensive 

evaluation of the most commonly used force reconstruction techniques in both frequency- and 

amplitude-modulation AFM. We analyze their mathematical foundations, outline their domains of 

applicability, and quantify their performance using theoretical and experimental data [14]. To 

facilitate transparent benchmarking and widespread adoption, we introduce an open-source 

software framework that integrates all major reconstruction approaches, providing a unified 

platform for comparison and application. Our results highlight key trade-offs and common pitfalls, 

offering practical guidance for researchers seeking accurate and interpretable force measurements. 

This effort lays the groundwork for more robust and reproducible dynamic AFM force 

spectroscopy across disciplines. 
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