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Skeleton-based action recognition
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Skeleton-based action recognition
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Delay embedding on motion

If focus on the ith joint, we get a 3D time series.
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Assume there are n frames and 20 joints.

J = Ji - ]20]{3x20)xn

Which is a 60-D time series.




Delay embedding on motion

Delay embedding on a 60-D time series = 120-D curve in the embedding space
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Issues need to concern:

Rotation

Translation

Scaling

 Temporal misalignment
Rate variation

e Deformation
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Delay embedding on motion
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Classification --- Trajectory Matching

* Dynamic Time Warping New curve C_
 Nearest Neighbor
* Shape Analysis (SRVF, geodesic)
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Classification --- Trajectory Matching
* Shape Analysis (SRVF, geodesic)
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12/9/2015 Figure 3. Examples of geodesics between a pair of 3-D curves shown to the left. Two different views of the geodesic are shown to the right.



Experiments --- MISR Action3D Dataset

MSR Action3D Dataset, Accuracy = 93.04%

oz veve o 20 actions
e 10 subjects
2 or 3 instances

hand catch
forward punch
high throw
draw x

draw tick

draw circle
hand clap

two hand wave
side-boxing
bend

forward kick
side kick
jogging

tennis swing
tennis serve
golf swing
pickup & throw

Train: subject 1, 3,5, 7,9
284 sequences
time 2.45 sec

Test: subjects 2, 4, 6, 8, 10
273 sequences
time 19.45 sec

Accuracy: 93.04%
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Experiments --- MSR Action3D Dataset

Parameter Tuning
0.9 Algorithm Accuracy (%)
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Experiments --- Florence3D Action Dataset

Florence3D Action Dataset, Accuracy = 88.89%

9 actions
10 subjects
2 or 3 instances

wave

drink from a bottle

answer phone

=P Train: subject 1, 2, 3,4, 5
tight lace 107 sequences
sit down time 0.72 SEC
g up Test: subjects 6, 7, 8, 9, 10
108 sequences
read watch .
time 1.54 sec
bow
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Experiments --- Florence3D Action Dataset

Parameter Tuning

3 (weight of angle)
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Experiments --- UTKinect Action Dataset

UTKinect Action Dataset, Accuracy = 91.92%

10 actions
10 subjects
2 instances

walk
sit down
stand up

pick up

Train: subject 1, 2, 3,4, 5
100 sequences
time 1.66 sec

Test: subjects 6,7, 8,9, 10
100 sequences
time 3.09 sec

carry

throw

push

pull

wave hands

clap hands

Accuracy: 91.92%



a (weight of length)
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Experiments --- UTKinect Action Dataset
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Experiments --- UTD-MHAD Dataset

UTD_MHAD Dataset, Accuracy = 93.49%

s?v“iﬁé’v‘;;igeéi o 27 actions
ap [ 8 subjects
4 instances

Clap

Throw

Arm cross
Basketball shoot
Draw X

Draw circle (CW)
Draw circle (CCW)
Draw triangle
Bowling

Boxing

Baseball swing
Tennis swing
Arm curl

Tennis serve
Push

Knock

Catch

Pickup and throw
Jog

Walk

Sit to stand
Stand to sit
Lunge

Squat

Train: subject 1, 3,5, 7
431 sequences
time 12.99 sec

Test: subjects 2,4, 6, 8
430 sequences
time 92.09 sec

Accuracy: 93.49%







