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Abstract

Introduction: In many daily affairs, it is necessary to confirm the identity of each person, such as banking affairs, document
registration, property purchase, etc. Among the methods of identity verification, biometric characteristics are one of the most efficient
methods, and signature is considered as one of the behavioral characteristics. In this research, a system was designed and implemented
to detect and verify signatures with high accuracy and low error using machine vision and deep learning algorithms. In the offline
signature ldentification method, only the signature scanned image is needed, in order to obtain the features of the image for training.
On the contrary, the online method where the signer himself is present and his characteristics are checked with special tools at the
moment, such as the angle of the pen, starting points, slippage, etc.

The proposed method for offline signature detection includes 4 general steps including pre-processing, feature extraction, classification
and evaluation.

Method: One of the challenges of signature Identification in previous methods was the model's need for heavy pre-processing and
feature extraction, which sometimes became more complicated than the training process. By using deep learning in convolutional
neural networks, these challenges have been solved. To classify signatures, deep neural networks and VGG19 and Inception V3
architecture were used. These architectures include convolution and pooling layers, which are the basis of feature extraction from the
image during training, and classification was done based on these features. To prevent overfitting, transfer learning and data
augmentation have also been used in the model training process. In the proposed system, it is possible to distinguish between the
original and fake signature.

Results: This dataset includes Iranian signature samples of 115 people and 27 scanned signatures from each person, totaling 3105
numbers; In this dataset, there are also fake signatures that are used to test the model after training and evaluation. In the evaluation of
the model on this dataset, 94.3% accuracy was obtained, which shows the strength of the proposed method compared to similar
methods.

Discussion: High accuracy and low error are the characteristics of the method mentioned in this article. By using convolutional
neural networks, due to maintaining local information, the relationship between neighboring pixels is learned, and this makes the model
not sensitive to the change of location and center of gravity, noise, etc. As a result, the training process is better and high accuracy and
error less is obtained.

Keywords: Signature Identification, Convolution neural network, Machin vision, Feature extraction, deep learning.
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