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Introduction

 Time-of-Flight (ToF) cameras:
— active systems
—record for each pixel both intensity and
distance to the camera;
—may be successfully used for
« face detection
« video surveillance
* respiration monitoring etc.
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The ToF principle
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Advantages / disadvantages

* Range of “sight” — depending on the integration
time
— “Myopic” behavior for small integration time intervals
— “Hypermetropic” behavior for long integration time

intervals

« Correlate the intensity and distance images for
action recognition

« Segmentation may be easier on distance
images (simple thresholding)
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Goals of the research

« Action Recognition using ToF cameras
— Distance image processing

—Movement representation by tracking body
key points

— Function characterization for discrimination,
using features (e.g. total variation)
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Action Recognition — Our Approach

« Segmentation of the ToF distance image
for silhouette extraction

Skeletonization and Key Points extraction

Tracking of the key points and computing
their trajectories

* Feature extraction

« Action recognition based on computed
features
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Silhouette extraction -> Skeleton -> Key Points

Amplitue image Distance image

centroid
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Task: discriminate between 6 actions
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Key Points Trajectories
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Key Points Trajectories
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Experimental results

¢ Show time! “walk” and “box”
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Discriminating the trajectories

» How to discriminate between different
movements?
— Analyzing the complexity of the “signals”
« Function characterization
« Fractal analysis (fractal dimension)
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Trajectories -> Features

1)The variation of the function:

Af =1 ]

max ~ 'min

2) The total variation v of the function:

V=3~ f(k-D)
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Trajectories -> Features (II)

3) The real mean speed, computed as the mean of
instantaneous speeds for each frame:

S, :%i(f(k)— f(k—1))/t

4) The absolute mean speed, computed as the mean
of the absolute value of each instantaneous speed:

C L (k) - f(k-D))
D
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Conditions defining the 6 actions

Action Conditions

Walk V, >thr Vi>> Ay v, avr

Carry V, >thr V,, =0 v, avr any y

X Hx = X small

Run V, > thr V> Ay, v, big

Box V,>> A, Vi>> Ay Vi big

Jump Vv, > thr V,,, > thr v, big any x

Bent vV, > thr V,, > thr v, avr small
V, and V, are the total variations of x(k) and y(k) respectively; V,, , V,,,

are total variations of one key point on hand coordinates; v,, v, are the

speeds on corresponding coordinates; V,,, is the total variation of the speed

of hand key point on x; A and A, are defined in (1).
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Conclusions

* Using ToF camera
— Distance image processing

— Straightforward and more efficient
segmentation

 Trajectory characterization

— Based on function features (e.g. total variation
of a function)
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