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ABSTRACT

Feature level fusion in multimodal biometrics system is able to produce higher accuracy
compared to score level and decision level of fusion due to the richer information provided.
Features from multi modalities are fused prior to a classification phase. In this paper,
features from face (image based) and online signature (dynamic based) are extracted using
Linear Discriminant Analysis (LDA). The aim of this research is to recognize an authorized
person based on both features. Due to the different domain, the features of one modality
might have dominant values that will superior in classification phase. Thus, that aim is
unable to be achieved if the classification will rely more on one modality rather than both.
To overcome the issue, features normalization is deployed to the extracted features prior to
the fusion process. The normalization is performed to standardize the range of features
value. A few normalization techniques have been focused in this paper, namely min—-max, z-
score, double sigmoid function, tanh estimator, median absolute deviation
(MAD) and decimal scaling. From those techniques, which normalization technique is most
applicable to this case is observed based on best accuracy performance of the system. After
the classification phase, the highest accuracy is 98.32% that is obtained from the decimal
scaling normalization. It shows that technique is able to give an outperform result compared
to other techniques.

KEYWORDS
Feature fusion; Feature normalization; Mutimodal biometrics system

REFERENCES
1. Connaugnton, R., Bowyer, K.W., Flynn, P.J.
Fusion of face and iris bio-metrcs
(2013) Handbook of Iris Recognition, Springer. London, pp. 219-237.

2. Dunsione, T., Neil, Y.
Siometric System and Data Analysis: Design
(2009) Evaluation and Data Mining, pp. 71-80.


https://www.scopus.com/record/display.uri?eid=2-s2.0-85040860522&origin=resultslist&sort=plf-f&src=s&nlo=1&nlr=20&nls=afprfnm-t&affilName=universiti+malaysia+pahang&sid=c26fb1375604b2ac99b60e44be0516b5&sot=afnl&sdt=cl&cluster=scoopenaccess%2c%220%22%2ct%2bscopubyr%2c%222017%22%2ct&sl=46&s=%28AF-ID%28%22Universiti+Malaysia+Pahang%22+60090654%29%29&relpos=84&citeCnt=6&searchTerm=#references

3. Ahmad, M.l,, Woo, W.L,, Dlay, S.S.
Multimodal biometric fusion at feature level: Face and palmprint
(2010) 2010 7th International Symposium on Communication Systems, Networks and
Digital Signal Processing, CSNDSP 2010, art. no. 5580324, pp. 801-805.

4. Eskandari, M., Toygar, O., Demirel, H.
A new approach for face-iris multimodal biometric recognition using score fusion
(2013) International Journal of Pattern Recognition and Artificial Intelligence, 27 (3), art.
no. 1356004.

5. Wang, Z,, Han, Q,, Niu, X., Busch, C.
Feature-level fusion of Iris and face for personal identification
(2009) Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial
Intelligence and Lecture Notes in Bioinformatics), 5553 LNCS (PART 3), pp. 356-364.



