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Introduction

High performance polymeric fibers as carbon, glass, aramid, Ultra-high molecular weight polyethylene ones etc. were widely used in different applications, particularly in personal protection against ballistic and blast impacts in the form of multi-layered dry textile fabrics or laminated composites [START_REF] Sockalingam | Experimental investigation of the high strain rate transverse compression behavior of ballistic single fibers[END_REF]. However, knowledge on the mechanical behavior of these fibers is considerably limited due to their very tiny diameter (at the micrometer scale), in particular in the case of transversal loadings. The reason is intuitive; at this dimension level, materials are highly sensitive to the surrounding environment. Moreover, with such a small size and very high sensitivity, it also poses significant challenges for classical measurement technologies using optics or sensors in setup as well as in obtaining an acceptable precision. For further studies at the microstructure scale, very advanced technologies are needed, which are not general and no many laboratories in the world can master such as using X-Ray diffraction [START_REF] Rao | The evolution of structure and properties in poly(p-phenylene terephthalamide) fibers[END_REF], nanoindentation [START_REF] Mcallister | Evaluation of the three-dimensional properties of Kevlar across length scales[END_REF], etc.

In fact, there are no many experimental studies on single fibers and data are at low level of reliability. For example, in recent literature since 2000's, there are about 10 publications on only a few specific materials: Kevlar 49 [START_REF] Mcallister | Evaluation of the three-dimensional properties of Kevlar across length scales[END_REF], Kevlar KM2 [3]- [START_REF] Cheng | Experimental investigation of the transverse mechanical properties of a single Kevlar® KM2 fiber[END_REF] and Ultra-high molecular weight polyethylene [START_REF] Sockalingam | Experimental investigation of the high strain rate transverse compression behavior of ballistic single fibers[END_REF].

This study developed a prediction of the compression behavior of all high performance fibers using machine learning as an efficient method to characterize fibers' properties without any advanced experimental technology. Indeed, nearly 10000 data simulated from a finite element model (FE model) that was validated by experimental data and analytical model were used to train, check and validate machine learning models.

The data was created by numerical simulations calculated using our FE model. All these numerical simulations are constructed from combinations of three main parameters: diameter, Young's modulus, Poisson's coefficient that characterize the experimental transversal compression behavior of each single fiber. The values of these three parameters were taken such that numerical results can cover mostly all types of existing high performance fibers. The maximal nominal strain for all cases is 0.15 to ensure that the FE prediction still is close to the experience in the elastic domain of the material.

The study showed that this proposed method is a robust tool that permits to predict correctly the transversal compression behavior of any high performance fiber. 
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 1 Figure 1. Optimization of neuron models for predicting the compression behavior of high performance fibers based on three criteria: R square, RMSE (Root Mean Square Error) and Execution time in second