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INTRODUCTION

This paper demonstrates the use of a neural network with additional training on synthetic data to identify, quantify, and measure short carbon fibers in electronmicroscope photographs. This task is of importance for the development of a short carbon fiber reinforced polymer material model, which requires preciselycounting and measuring the fibers in a sample to determine the structural characteristics of the material [1]. To automate the process of counting and measuringfibers, a neural network architecture called Mask R-CNN was chosen, which is designed to implement computer vision techniques such as: object identification,segmentation and quantification of instances [2]. The selection of this type of architecture was due to the advantages of giving the masks for each instance, whichallows obtaining approximate measurements of the fiber geometry. Due to the unavailability of fiber image data, the virtual imaging technique was chosen.Artificial images of short carbon fibers were recreated using the open API NX [3]. A virtual data set with different fiber layouts was created.
SYNTHETIC DATA GENERATION

For the virtual creation of assembly images of short carbon fibers, the Siemens NX CAD software was used. The virtual dataset consists of a series of images,simulating randomly disperse fibers on a background similar to photographs, and a .json file corresponding to each image in which the coordinates of the fibers,within the picture, are stored. It is worth mentioning that when the identification fiber counting and measurement was done by a person, the photographs can beedited using a filter to clarify the background of the photograph, this in order to have a better contrast between the background and the fibers.

Fig. 1. Short fiber extraction from composite: (a) Sample preparation;(b) SEM photo of fibers after matrix burning.
Fig. 2. Real (a) and synthetic (b) short fibers. Fig. 3. Real (a) and synthetic (b) filtered short fibers images.

MODEL TRAINING
The hyperparameters selected for Mask R-CNN training are based on the configuration proposed by Abdulla [4]. The loss function is given by the sum of theclassification loss, the box regression loss, and the mask generation loss. The length of the fibers was obtained with the help of the boxes and masks generated by theMask R-CNN network, and considering that each pixel is equivalent to 0.597 micrometers.

Fig. 4. a) dependence of the accuracy of Mask R-CNN in fibercounting on the number of fibers per image, and b) dependence ofthe accuracy of Mask R-CNN in fiber measuring on the number offibers per image, the scatter - by the value of the standard deviation.
Fig. 5. Samples of images with a higher number ofoverlapping fibers. Fig. 6. Testing the Mask R-CNN to predict fibers at the electronicmicroscope image.

CONCLUSION
The selection of the Mask R-CNN architecture is a good choice to achieve the task of identification, quantification and measurement of short carbon fibers. Thereare still big challenges to solve, mainly solving the part of detecting instances in very crowded sets and testing with larger populations. In future works it is proposedto give a solution to this problem with which it will be possible to achieve a learning transfer and use Mask R-CNN with real images.
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