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Abstract

Signature verification is one of important biometric techniques for personal identification, and has
been widely used for legal and various commercial purposes. In practice, most signature verification
works are processed by visual examination. And, we need a certain number (more than one) signature
samples to accomplish our examination. Recently, deep learning based methods have been shown as
useful tools for identification. In this paper, we propose a method based on the deep convolutional
neural network (DCNN) and single reference sample. We use actual Chinese and foreign signatures to
provide quantitative results for handwritten signature verification. The proposed method can also be
used as an assistant system for forensics by identifying genuine or suspicious strokes through the
visualized saliency maps.
Keywords: handwritten signature verification, convolutional neural network (CNN), deep learning,
explainable artificial intelligence (XAI)
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2. You Look Only Once(Yolo)
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- Darknet-53%¢ £ ®1[10]
Type Filters Size Qutput
Convolutional 32 3x3 256 x 256
Convolutional 64 3x3/2 128x128

Convolutional 32 1x1

1x| Convolutional 64 3x3
Residual 128 x 128
Convolutional 128 3x3/2 64 x64
Convolutional 64 1x1

2x| Convolutional 128 3x3
Residual 64 x 64
Convolutional 256 3x3/2 32x32
Convolutional 128 1 x1

8x| Convolutional 256 3x3
Residual 32 x 32
Convolutional 512 3x3/2 16x16
Convolutional 256 1x1

8x| Convolutional 512 3x3
Residual 16 x 16
Convolutional 1024 3x3/2 8x8
Convolutional 512 1x1

4x| Convolutional 1024 3x3
Residual 8x8
Avgpool Global
Connected 1000
Softmax
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Backbone Top-1 Top-5 BnOps BFLOP/s FPS
Darknet-19 [15] 74.1 91.8 1.29 1246 171
ResNet-101[5] 77.1 93.7 19.7 1039 53
ResNet-152 [5] 77.6 93.8 294 1090 37
Darknet-53 77.2 93.8 18.7 1457 78
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