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Abstract

We investigate the problem of computer recognition of ” Duchenne”
vs. non-Duchenne smiles. Duchenne smiles include the contraction
of the orbicularis oculi, the sphincter muscles that circle the eyes.
Genuine, happy smiles can be differentiated from posed, or so-
cial smiles by the contraction of this muscle (Ekman, Friesen, and
O’Sullivan, 1988). This is a difficult visual discrimination task.
Previously published performance of computer vision systems on
this task is in the low 80%’s for a two-alternative forced choice. Ga-
bor wavelet representations have been found to be highly effective
for image recognition, including facial identity recognition (Lades
et al., 1993), and facial expression analysis (Bartlett, 2000). Here
we investigate the performance of Gabor wavelet representations in
combination with support vector machines (SVM’s) on the task of
discriminating Duchenne from non-Duchenne smiles. A multiscale
Gabor representation defined by Lades et al. (1993) comprised the
inputs to support vector machines. The SVMs performed signifi-
cantly better on this task than previously published systems. We
analyze the reasons underlying the success of our approach. Lin-
ear SVM kernels did not perform as well as polynomial or Gaus-
sian kernels, suggesting that the classes are not linearly separable,
despite the high dimensionality of the Gabor vectors. SVM’s on
unfiltered difference images did not perform as well as the SVM’s
on the Gabor filtered images, demonstrating that the Gabor filters
did contribute to overall classification performance.

1 Choice of classifier and task

Why use Support Vector Machines on Duchenne Smiles? Support vector
machines, introduced by V. Vapnik,(Boser et al, 1992) are good classifiers for dis-
tinguishing between two classes of vectors. The theory can be extended in various
ways to cope with multiclass tasks for later applications (e.g. Lee, Lin, and Wahba,
2001). Since the core of the SVM algorithm entails a quadratic optimization, it is
usually quick and easy to use.



