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Handwritten Signature Verification (HSV)

GENUINE

High intra-class variability 
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How can an HSV system adapt to evolving signatures while coping with limited data?

Research Problem

Contributions
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Proposed a stream-based HSV framework.

Developed a Stream Dichotomy Transformation.

Created a Signature Stream Generation method for evaluation.



Stream HSV Framework
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Feature Extraction

SigNet (Hafemann, et al., 2017)
Data: GPDS 960 Graylevel

SigNet-S (Viana, et al., 2023)
Data: GPDS Synthetic

(Hafemann, et al., 2017)



Stream HSV Framework
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Stream Dichotomy Transformation

N-classes to 2-class 

WI implementation: one
single model for all users 



Stream HSV Framework
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Adaptive WI-Classifier

Support Vector Machines (SVM) are a popular
choice for the verification step 

Adaptive classifier requirement
 

Solution: Stochastic Gradient Descent  (SGD)
classifier with a Hinge loss function



Stream HSV Framework
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Fusion Function

Maximum fusion function on classifier decisions
 

 



Experimental Setup
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Development Set Exploitation Set

Datasets Segmentation

Data generation for batch settings



Experimental Setup
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Stream Generation



Method: Prequential evaluation (test-then-train) for continuous updates.

Metric: Equal Error Rate using a global threshold.

The experiments are repeated five times, and the average results and standard
deviation are computed 

Experimental Setup
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Evaluation



Results
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Performance on 
stream-based settings



Results
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Performance on stream-based settings



Results

Page 13 of 15

Performance on 
stream-based settings



Conclusion & Future Work
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SHSV consistently outperforms traditional approaches.

More robust to limited initial data.

Application in scenarios with evolving data.

Handles variability in handwriting over time.

Future work: 
Use of partially labeled data. 
Adaptive feature representation.
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