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correspondences and, subsequently, landmarks. The proposed algorithm localized the 85 points 
available for the BU3DFE dataset on the whole database within an error of 5.85 ± 4.26 mm [23]. Mean 
and Gaussian curvatures, shape index, and curvedness were used for geometrically describing nose 
area for automatically detecting nose tip. A 99.9% nose tip true acceptance rate with 6.71% false 
acceptance rate was achieved on the FRGC v2.0 dataset when mean curvature and shape index along 
with curvedness were used as the input to the SVM classifier [5]. 
 
The method proposed in this study is a deterministic technique for automatically extracting 13 soft-
tissue eye and nose landmarks from standard, expressive, and occluded 3D faces. Local properties of the 
12 geometrical descriptors are taken into consideration to design a thresholding methodology which, 
for each landmark, identifies the region of interest, narrows it by applying different geometrical 
conditions, and finally extracts the landmark. The method is robust to facial expressions and occlusions 
involving mouth and eyes, including glasses. When the algorithm processes an occluded face, only the 
landmarks of the non-occluded parts are taken into consideration. 
 
The innovativeness of this method with respect to our previous landmarking ones [24] [25] [26] relies 
on some newly-introduced elements and advances: i) robustness to different facial expressions; ii) 
robustness to occlusions; iii) use of the whole Bosphorus database as testing dataset; iv) overall revision 
and improvement of the method with tangible enhanced results. 
 
2 Method 
 
Figure 1 shows the global process of landmark localization, which extracts the landmarks one-by-one. 
Single landmark localization procedures are in blue blocks, while correctness checks (of the previously 
localized landmarks) are red-coloured. The facial occlusion algorithm is green, as it is a separate 
function which allows to proceed on the localization of the points avoiding the covered areas. Figure 2 
explains the meaning of the landmarks presented in this chart. 
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Figure 1. Diagram showing every step of the global landmark extraction algorithm. 


















































