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People Counter with 3D Time of Flight Camera

Objective: Detect and count peo
intensity-images (amplitude) and the meast

r‘

infrared light to be reflected on the camera (ph
significantly the accuracy without store facial data to grant privacy.

Description: Using a Texas Instruments OPT8241 ToF 3D Camera [Figure 1], we obtain
sequences and preprocess them to reduce noise and

we detect faces using Deep Learning algorit
shape descriptors to have a confident, 3D based people counter. TI ToF Camers

€ Stream

The camera generates phase and amplitude frames. We
apply gaussian and morphological filters to separate the
subjects from the background. A key benefit of the ToF
camera Is the ability to use depth to segregate foreground
from the background.

€© Body Recognition

Ole located

hms, anc

To detect multiple bodies regardless of their position within
the frame. Implementing connected components we

separate one body from the other

distance, we obtain the recognition of each one.

Results: We
detection that

body features with deptﬂ data to provide

achieved a full humar
validates both facial anc

a more accurate recognition that follows

a non conven
INfringing peop

tional approach, without

es’ privacy.

Future steps: Migrate to technologies

such as GPU or FPGA to reduce
detection ttime and implement people

depending on the

In an enclosed area in real-time using light- g1 #&
red distance relative to the time It takes for _
ase). With this information, increase

normalize the background. Afterwards

bodies using structural analysis ana Figure 1]

€©) Face Recognition

To recognize people with high confidence, we apply Tiny
Faces deep learning architecture to the amplitude 1mage,
this architecture is able to detect faces at different
scales, light levels and rotations giving better results
than conventional approaches.

0 Recognition Intersection

We aim to an accurate system that would not confuse
images of faces to actual people, for that reason, we
intersect both recognitions to consider only faces
inside bodies and display accurate results.

Applications: VA
Automatic ventilation o 0

. DVQ
control systems In

enclosed buildings.

. Signal out
-Data gathering R
for marketing .
pUrposes. A N

Wagon occupancy
for train/metro

Ambient Light

Sensor Lens

Distance

Subject

tracking to obtain more information |ggistics

. ) Figure 2. Time of Flight (ToF) measures distance relative to
about what the people do in the area. ight traveling time.
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