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To enable comprehensive evaluation of 3D-based uncon-
strained 2D face recognition and related techniques, we pro-
vide ground truth 3D landmarks, 2D landmarks, and face
bounding boxes for the face images / video clips in Multi-
Dim. In this supplementary material, we provide the anno-
tation details.

1. 3D Landmarks

We manually picked 51 vertices on each 3D face model
as 3D landmarks (see Fig. 1). These landmarks could be
used as ground truth to assess 3D/2D face alignment [1, 2,
3, 4, 5] and 3D face segmentation algorithms.

Figure 1. The raw and cropped 3D face model with 51 landmarks.

2. 2D Landmarks

We also manually marked the landmarks on still images
and video clips. As shown in Fig. 3, for the face images
whose yaw angles are within 30◦, 68 landmarks as defined
in Multi-PIE [6] are annotated, while only the visible 39
landmarks are annotated for the face images whose yaw an-
gles are beyond 30◦.

For the face images cropped from the surveillance video
clips, we first applied the automated landmark localization
method in [7] to detect five landmarks on them, and then
manually refined the landmarks that were not accurately de-
tected. See Fig. 2.

Figure 2. The annotated face bounding boxes and five 2D land-
marks on the face images cropped from the surveillance video
clips. Red points denote the inaccurate landmarks detected by au-
tomatic method, and green points are the corresponding manually
refined landmarks.

3. Face Bounding Boxes

For the surveillance video clips, we also applied the
method in [7] first to automatically detect the face bounding
boxes, and then manually refined them if necessary, result-
ing in 34, 512 valid face bounding boxes of 72,390 frames
in total. See Fig. 2.

Figure 4 shows the distribution of size of the obtained
face bounding boxes, from which we can see most are be-
tween 50 and 150 pixels. The size of a face bounding box
is defined as the maximum of its height and width.
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Figure 3. Manually labeled landmarks on 2D still images. (a) 68 landmarks on face images of 0◦ or ±30◦ yaw rotation and (b) 39 landmarks
on face images of ±60◦ or ±90◦ yaw rotation.

Figure 4. Statistics of the size of the face bounding boxes in the
surveillance video clips.
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