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Motivation

0 Remote measurement of heart rate from face
video
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Motivation

O Driver attributes
— Soft biometrics
— Wearables

O Driver behavior analysis
— Head pose
— Emotion analysis

O Face Segmentation and tracking

O Limb detection — Activity
recognition

O Face de-identification




Motivation

O Traditional skin detectors depends on color cues.
O SHRP2 data does not have color information.
O NextGen - Night time NIR video is grayscale.
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Motivation

O Presence of color 0O We need a universal
skin detector

O Appearance of human

skin varies for different O Image based skin
intrinsic and extrinsic detection
factors

O Humaﬂ ObserverS are O Use Contextual
adept at using textural information

and contextual cues
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Grayscale skin detection

O Learn local statistics to understand global skin
characteristics.
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Grayscale skin detection

thresholding morphological
operations
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Experiments and results

0 We have used SFA dataset

= Dataset comprises of images from
different age, sex, skin tone and facial
hair and accessories.

= Tested on 1000 images
= Face detector succeeded for 890 images

= QOriginal color images are converted to
grayscale
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Face skin detection: Indoor

1
0.95} i
0.9} .
5 0.85F ]
9 Ry
5 0.8 [-=-x=039 i .
— _ |
& S A =049
0.75F | ——x=0.59 L
07l =069 b
T e—a=079 &
0 65 7) =0.89 ll i
A =099 |
0.6 ‘ : ' :
0 0.2 0.4 0.6 0.8 1

Recall

@ VirginiaTech

Invent the Future




Face skin detection: Drivers

0 We have tested for different head pose
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Face skin detection: Drivers




Region Growing

O What about face segmentation and limb detection?

O We use a region growing algorithm that uses belief
propagation from one Superpixel to its neighbor.

Neighboring Superpixel accepted with each iterations
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Challenges

Challenges

O Confusion with
nackground, hair color

O Failure of face detector
O lllumination gradient
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Conclusion

Contributions

O We have developed a standalone, universal skin
detection algorithm

O First to our knowledge for grayscale images.

O Useful for driver monitoring and attribute
detection

Future Direction
O Interactive skin segmentation

O Iterative method to improve face detection
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Questions ?
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