Data Set: Head Direction
P.T. Duizer, D.M. Hansen and T.B. Moeslund

Computer Vision and Media Technology

Aalborg University

Denmark
Email: tbm@cvmt.dk
Content:
This report describes the “head direction” dataset captured and annotated by CVMT for the HERMES project: EU/IST-027110.

Technical Report

CVMT-07-02 ISSN 1601-3646
April 2007
The dataset
This dataset was created for test and training of coarse head pose estimation; the subjects are therefore recorded with five head orientations 90( right, 45( right, 0(, 45( left and 90( left. The dataset contains recordings of 8 subjects, including a subject that appears twice, once with and once without glasses. Only one subject appears in each video. In total the dataset consist of 48 test videos and 8 training videos. Additionally, 80 hand segmented face images are provided along with ground truth labeling for each of the test videos. 
The actual data can be seen and downloaded from : 

http://www.cvmt.dk/projects/Hermes/head-data.html
Test videos

The test recordings are made with a Logitech Webcam recording at a resolution of 320x240 pixels and frame rate of 15 seconds. The videos a recorded in Indeo( 5 format. The camera is mounted in head height and the setup is identical in all videos. The recordings are made in an indoor office environment and the length of the videos range from 28 to 60 seconds including a 15 second period for background training. 
Two different kinds of test videos are made. In the first one, each subject is standing still while moving the head from right to left by shifting between the 5 different head orientations guided by markings in the office environment. This constitutes 8 videos of the 48 test videos. Figure 1 shows frames from two test subjects. A frame is selected for each head pose.
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Figure 1: Five frames of test subject 1 and 8 in the test video with subjects standing still
In the second series of test videos, each subject walks towards the camera from a distance of >9 meters. For each walk, the test subject starts with a new head orientation, and at around 4.5 meters from the camera the subject changes head orientation. To cover all orientations 5 videos are recorded for each subject, and the change of head orientation follows a predefined pattern:  

	
	Start Orientation
	End Orientation

	1. walk
	90( right
	45( left

	2. walk
	45( left
	45( right

	3. walk
	45( right
	90( left

	4. walk
	90( left
	0(

	5. walk
	0(
	90( right


This constitutes the remaining 40 test videos. Figure 2 shows 1. walk for test subject 7. 
[image: image3.jpg]Frame 298 Frame 385 Frame 444




Figure 2: 1. walk for test subject 7 with the corresponding frame numbers.
Ground truth

The ground truth for each test video is labeled. An ad hoc format is used to make analysis in Matlab easy. The possible classification is represented by a number:

	Output number
	Meaning

	-1
	N/A. Test subject is not in the scene or the subject’s head orientation is ambiguous

	0
	90( right

	1
	45( right

	2
	0(

	3
	45( left

	4
	90( left


A head orientation is represented by the classification number and the frame number. An example using the Matlab syntax makes this clearer:
gtruth = [1   -1
          292  0

          383  3];

This labeling represents that from frame 1 the head orientation is not available (because the subject is not visible). From frame 292 the subject has head orientation 0 (90( right) and changes at frame 383 to head orientation 3 (45( left) and keeps this pose until the video ends. Actually, this is the ground truth for 1. walk for test subject 7 shown in Figure 2.
Training videos

For training purposes one video of each subject’s head is recorded where the subject is turning his/her head slowly from right to left and back again.  These 8 recording are made with a resolution of 640x480, a white background and relatively uniform lighting. The videos are recorded with a Canon digital camera, in mjpg format.
For each of the five orientations and eight subjects two images are extracted from the training videos giving a total of 80 images. The images are hand segmented with the non-head areas set to black (pixel value 0), and the images are cropped to the edge of the head. All images are saved in .bmp format.
Naming convention
The data for each test subject are stored in a separate folder. For each of the 8 test subjects the following files are available: 

	Filename
	Description

	standing.avi
	Test video with test subject standing still and turning the head in all five orientations

	walk1.avi, walk2.avi, walk3.avi, walk4.avi, walk5.avi
	Test videos with test subject walking and changing between two head orientations

	groundtruth.m
	File containing ground truth labeling for each test video

	training.avi
	Training video

	image00.bmp, image01.bmp, …, image09.bmp
	10 training images (2 for each head orientation) extracted from training video, hand segmented and cropped
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