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Microsoft Kinect Azure
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640x576 75°x65° 0.5-3.86m
320x288 75°%x65° 0.5-5.46m
512x512 120°x120° 0.25-2.88m
1024x1024 120°x120° 0.25-221m

+ Depth Map = 3D scene reconstruction
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SDK Body Tracking

» Recognition of multiple subjects in the scene

» Skeleton subject reconstruction by detecting 32 anatomical joints q

Azure |
Kinect DK

Segmentation

Model
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Azure Kinect for HAR and AAL

Human Activity Recognition uses technologies to detect and
classify a person’s action (e.g., walking, sitting, falling), by
analyzing the movement of the joints and using deep learning
models.

Ambient Assisted Living refers to the use of technologies to
support the daily life of frail individuals, by monitoring the
environment and behavior to improve safety and
independence.

@ Use the Kinect Azure for HAR in AAL

Q
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Limitations of the Kinect Azure in AAL g2

» Limited field of view for covering an entire room

» Occlusions and self-occlusions of the subject in the field of view of the Kinect L kinect field of view
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Proposed solution: Network of Kinect %\P—%

\/ Expand the field of view

\/ Address occlusion or self-occlusionissues

» Algorithm that combines the different outputs of the devices

» Calibration to obtain each Kinect output in a Global Reference System
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Algorithm Ty

» MATLAB, MathWorks (MATLAB R2024b)

2 3 4 5 6
l—wm PELVIS.Q PELVIS.X PELVISY PELVIS_Z SPINE_NAVAL CSF

MATLAB 1 [2025-01-1.] 111384917 6286231 724.1807 2
2 4 2025-01-1... 1 382041 5786295 7667415 2 M er e
1-1.. 1 -00952 6144011 8025317 2
1.
5 6

j 1 11.5000 -0.
A1 5 2 -0478 1 2 3 4
6 2025-01-1.. 2 -30541 start time  PELVIS PELVIS X PELVIS Y PELVIS Z SPINE NAVAL CSH
. . . . . ; ;gi:g:: 2 2233«1 2025-01-1..) 11 1384917 628.6231 72_4‘1807 12
» Allows to obtain a single capture file (Merge) from two different Kinect o S e :
. . . 4 2025-01-1 11.5000 -0.2869 612.2518 815.1567 12
5 2025-01-1 2 -04784 610.1025 827.7817 2
vauISItIOnS (A1 and A2) l- 1 3 6 2025-01-1 2 -30.541 607.9072 844.0079 2
i ume  PELVIS.Q PELVIS X |7 2025-01-1 2 -49237% 6218717 B865.1281 2
‘Z % ‘1 ‘;z;;la 2025-01-1., 12 -62.7444 6231775 8927697 12
5 laozs0r] 1 o0ss9  2025-01-1.. 2 -76.252] 624.4833 9204113 2
4 2025-01-1, 11.5000 -0.2869 6122518 815.1567 12
A2 5 2025-01-1, 2 -04785 610.1025 827.7817 2
. . . . 6 -01- -305415 9072 844.0079
» Each frame contains the timestamp in which L
9 2025-01-1.. 2 -762521 6244833 9204113 2
: : .. Frame
the image is captured, and for each joint the

start_time PELVIS.Q PELVIS_X PELVIS.Y PELVIS.Z SPINE_NAVAL_Q SPINE_NAVAL_X SPINE_NAVALY SPINE_NAVAL_Z

3D pOSItIOﬂ and the quality value Of 2025-01-14 16:30:39.838 11 1384917 628.6231 724.1807 12 106.5153 487.7409 724.0019
detected joint

» In Merge file the data stored are obtained by selecting or combining the 0 No reliability information

3D joints coordinates of frames contained in A1 and A2 ! Estimated
2 Tracked
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Algorithm Ty

Time control v ATimestamp (A1,A2) >16 ms The frame shotted first into Merge
X ATimestamp (A1,A2) < 16 ms
Combine or Select <
@

» Subject's orientation with respect to each kinect (ay;)

., and q, = 45° v Combine

4, Or i, = 45° v Select the frame that respects condition

a,, and a,, > 45° X Score S calculation
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Algorithm

Orientation-based score (PA):

Joint quality-based score (P):

B
&%
AN
2
SEN

Position based score (Pp):

={ 1
—— if dPO > 150 mm

1ifdPO < 150 mm
Ppo
dPO

Optimal point
defined as the center of the
Kinect's field of view cone
[0;0;1,75 m]

p = (180°—|a|) _ Njointqmax
“ 180° a- Totjoint
»Score S =P,*Py°Py, = | W i
g M = ws
v Select the frame that maximize S score
“a.. e Interpolated
"‘0--.»“"0 Tracked . . . . H
Data linear interpolation of the Merged file (1 sample window)
ti ti+1 ti+2 .
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Experimental Setup LEEN

1/29/2025 Bioengineering Laboratory — University of Pavia leo.russo01@universitadipavia.it



Experimental Setup LEEN

1/29/2025 Bioengineering Laboratory — University of Pavia leo.russo01@universitadipavia.it



Evaluation Metrics

Number of lost frames
> % Lost frames=

Total duration of acquisition

» Standard Deviation (SD) of body segment lengths
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% Lost Frame

Results — Lost Frames
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Results — SD segment lengths

Total
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Shoulder
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Discussion

K3 and K4 view
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Future Directions LEEN

» Combine the Kinect output only if the subject's distance from the Kinectis under 1.75 m

» Add new controlin case the subject's pose is lying in bed or fallen to the ground

» Use a different strategy to combine the skeleton in the case of lying in bed or fallen to the ground

» Improve the algorithm for combining data from multiple Kinects
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