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Abstract
Automatic person identification (API) using human biometrics is essential and highly demanded compared to traditional API
methods, where a person is automatically identified using his/her distinct characteristics including speech, fingerprint, iris,
handwritten signatures, and others. The fusion of more than one human biometric produces bimodal and multimodal API
systems that normally outperform single modality systems. This paper presents our work towards fusing speech and
handwritten signatures for developing a bimodal API system, where fusion was conducted at the decision level due to the
differences in the type and format of the features extracted. A data set is created that contains recordings of usernames and
handwritten signatures of 100 persons (50 males and 50 females), where each person recorded his/her username 30 times
and provided his/her handwritten signature 30 times. Consequently, a total of 3000 utterances and 3000 handwritten
signatures were collected. The speech API used Mel-Frequency Cepstral Coefficients (MFCC) technique for features
extraction and Vector Quantization (VQ) for features training and classification. On the other hand, the handwritten
signatures API used global features for reflecting the structure of the hand signature image such as image area, pure height,
pure width and signature height and the Multi-Layer Perceptron (MLP) architecture of Artificial Neural Network for features
training and classification. Once the best matches for both the speech and the handwritten signatures API are produced, the
fusion process takes place at decision level. It computes the difference between the two best matches for each modality and
selects the modality of the maximum difference. Based on our experimental results, the bimodal API obtained an average
recognition rate of 96.40%, whereas the speech API and the handwritten signatures API obtained average recognition rates
of 92.60% and 75.20%, respectively. Therefore, the bimodal API system is able to outperform other single modality API
systems. © 2023, The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer
Nature.
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