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5. Conclusion
We investigated the use of 3D data for the facial action

unit detection in lieu of conventional 2D luminance cam-
era images. The two modalities were extensively compared
using ROC analysis of 25 selected AUs. For fairness of

comparison, the 3D data is converted to 2D images of sur-
face curvatures. Once the two competitor modalities are in
the form of 2D images (intensity versus curvature), we do
Gabor analysis and select equal number of features via Ad-
aBoost.

The results show that 3D data offers significant advan-
tages in AU detection. In general, lower face AU detections
benefit more from 3D as compared to 2D. Especially the
detection rate of difficult AU23 improves considerably. 3D
also proves its value for low intensity expressions. In the
case of the next to the lowest intensity level (level B), while
many AUs degrade for 2D, 3D data can maintain high per-
formance for lower face AUs 25 and 22, and for upper face
AU 4. Nevertheless, there are some upper face AUs where
2D outperforms 3D. We may explain the lower performance
of 3D for upper face AUs with the fact that 3D sensing noise
is excessive in the eye region, and misses the eye texture
information. Another conclusion is that for 3D modality
both generative and discriminative classifications have al-
most identical performances; in fact Naı̈ve Bayes and linear
SVM have scores of 95.3% and 95.4% respectively. Since
neither 3D nor 2D is uniformly better, it is natural to think
of their complementary roles. The feature fusion of the two
modalities proves advantageous as the average AU recogni-
tion performance rises from 95.4% to 97.1%.
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