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Disney Pixar characters (Image courtesy of www.wallpapercave.com)



Existing Datasets

e Datasets of Adult motions

« MOBO (Gross and Shi, Tech Rep’01)
MADS (Kolykhalova et al., INTETAIN’16)
G3D (Bloom et al., CVPR ’'12)
K3Da (Leightley et al., APSIPA "15)
OTHER DATASETS (van Boxtel)

* Datasets of Child-like motions
 MPI Database (Volkova et al., PLoS ONE’14)
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Addressing the Limitations
of Existing Datasets

* Movements and Poses of Children differ from those of adults
(Animation Addicts "13)
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The Human Motion Database: A Cognitive and
Parametric Sampling of Human Motion [9]

Guerra-Filho and Biswas (2012)

* 50 children and adults (ages 7 to 82) and 70 actions (e.g., walk, wave)
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Addressing the Limitations
of Existing Datasets
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Kinder-Gator

A Kinect database of 10 Children and 10 adults
performing 58 Motions Naturally
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https://jainlab.cise.ufl.edu/pose-perception.html

Motions in Kinder-Gator

A Full-Body Gesture Database for Automatic Gesture Recognition
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Raise your hand
Wave your hand
Bow

Bend your Knee

Bend your other Knee
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Motions in Kinder-Gator

Put your hands on your hip and Push an imaginary button in

lean to the side

Walk in place

Run in place as fast as

front of you
Fly like a bird

you can  Kick a ball

Jump as high as you can Kick a ball as hard as you can

Do Five Jumping Jacks

Climb an imaginary ladder

Example Motions

Point at the camera

Motion someone to come here

Draw a [circle, square, Triangle] in
the air

Draw the letter [A,C,K,M,X] in the
air

Make the letter [Y,M,C,A,K,PT,X]
with your body




Warm-up Motions (9)

* Used in day-to-day activities

734 Bow ;
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Exercise Motions (14)

* Induce physical exertion and used in exercise and fitness activities
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Mime Motions (16)

* Conceptualize imaginary objects
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Communication Motions (19)

e Used to convey information
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Demographics

Gender Age

Gender Distribution Age Distribution of Children Age Distribution of Adults

4
2
5 Females 5 Females 3
1
0 0
5 6 10 19 20 25 26 28 32

9
Age (years) Age (years)

m Children m Adults

10 Children: M= 6.70 years, SD: 1.42
10 Adults: M = 23.40 years, SD = 4.33
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The Kinect v1.0

* Tracks 3D positions of 20 joints along 3 dimensions

Head

Shoulder Center
Left Shoulder

Right Wrist

Right Elbow
Right Hand

Left Elbow

Left Wrist

Center Hip Left Hand
Right Hip Left Hip

Right Knee ¢ ¢ Left Knee

Right Ankle Left Ankle
Right Foot Left Foot

(0

) Joints tracked by the Kinect



Study Setup

* Participants stood within an area (47 x 47 inches) forward-facing the Kinect
* Duration of motion is dependent on the motion being performed

, Child performing the T-pose
-
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Study Setup

* Participants stood within an area (47 x 47 inches) forward-facing the Kinect
* Duration of motion is dependent on the motion being performed

R : ¢ duia > ’ Child W|th arms to the side
I I > 723 SW|pe across an |mag|nary screen W T U re—

in front of you
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Data Collection

* A total of 19 RGB videos and 1159 motion trials (58 motions * 20
participants)

48546673.98 -0.0419986 -0.1512957 3.057717 Raise-your-hand

48546708.98 -0.04312875 -0.151742 3.058163 Raise-your-hand
48546740.99 -0.04372106 -0.1516228 3.058321 Raise-your-hand
48546772.99 -0.0443305 -0.1512319 3.059047 Raise-your-hand

Dataset Example
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Applications

Animation Recognition Human Motion Characteristics

Generate “child-like” Make the letter “Y” Lift your leg to
avatar with your body one side motion
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Animation: Cross-Generational Morphing

* The dynamic scaling law was used to transform adult motion to child
motion (Dong et al. [MIG’ 17])
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Animation: Cross-generational Morphing

e ‘Child-like’ motion created using a style translation algorithm is more
similar to the motion of a child (Dong et al. [Eurographics’ 18])

Child in the middle is the result of converting adult to child
a » Eurographics Poster Session (Today 12:00-13:15)




Recognition

Gait Human Activity Stroke Gesture
Recognition Recognition Recognition

g = 595- Run in place
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Human Motion Characteristics

* Perceive the differences between child and adult motions (Jain et al.

[TAP’ 16])
Child Adult
{ » Rendering every 10th frame of the jumping jacks | mn ERS I'TyY{0f,
a motions for one child and one adult.




Human Motion Characteristics
(Ongoing Work)

e Extract spatial and temporal gait features to quantify the differences
between child and adult motions (Ongoing work)

* Walk in place, Walk fast, Run, Run fast Cadence (Gestures x Age Group)
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Conclusion

e Kinder-Gator is a Kinect database containing 58 motions performed
by 10 children (ages 5 to 9) and 10 adults (ages 19 to 32)

e The database contains 19 RGB videos and 1159 motion trials
* The database is publicly available at:

* Application of the database includes animation, recognition, and
human motion characteristics of children and adults
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