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Environmental
parameters

- Temperature
- Pressure

- Humidity

- CO gas

- LPG gas

Traffic
parameters
- Flow
- Speed
- Density

Traffic control
measures

- Lower the speed
limits

- Restrict traffic by
license plate

- Close traffic in some

streets

MONITORING INFRASTRUCTURE




Raspberry Pi

Source: www.raspberrypi.org



i

—-h—-ll-""ﬁ

e e [t S, ¥
—F Sy Sy, T L s B B e e — _""3‘

ity
9 - — e -_____,
B e s, B T Tt Ja ¥ T e ——

L ' . . Jn'""".....- S :_:'"' ey ey iy
= - i o T i i g - ] e
Lo




Number of motion vectors versus frame

—— Without smoothing
— After smoothing

Obtain the motion
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Number of motion vectors versus frame

—— Without smoothing
— After smoothing
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Algorithm to

count vehicles

n_vehicles « 0
car_detected « False
growth « 0

GROWTH_LIMIT « 5
WIDTH_THRESHOLD « 10
HEIGHT_THRESHOLD « 150
SMOOTH_ORDER « 6

/* Repeat for each frame in the video */

mv « smooth(mv, SMOOTH_ORDER)



Algorithm to
/* Repeat for Left and Rigth direction */ count vehicles

if mv[previous frame] < mv and growth < GROWTH_LIMIT then

| growth < growth + 1;

else if mv[previous frame] > mv and growth > - GROWTH_LIMIT then
| growth < growth - 1;

end

if mv >= HEIGHT_THRESHOLD and growth > 0 then

n_positive_frames « n_positive_frames + 1;

if n_positive_frames >= WIDTH_THRESHOLD and car_detected = False then
car_detected « True;
n_vehicles « n_vehicles + 1;

end

else if growth = - GROWTH_LIMIT then

car_detected « False;

n_positive_frames « 0;

15 end



Algorithm to
count vehicles
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IBM lol
Platform

Publish: "24 °C",
Publish: "22.5 °C"

Raspberry Pi
Sensor

Subscribe to:
"Temperature"

Server

Raspberry Pi
Sensor
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Results




~90 % average percentage hits

using 23 test videos in a street with
one line in each direction

0 ,4:% of the information used

compared to traditional video
analysis techniques

o 0,0024 seconds per frame
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Last data of device 1: Escuela Superior de Informatica. Ciudad Real, Espana.

{3 Environmental parameters M Traffic parameters
Temperature Humidity Pressure
Vehicles per hour:
I i - 31-7 947-3

CO gas concentration:

Last updated: 2018-05-30 21:41:52
LPG concentration: ‘

3.14 ppm 10.34 ppm

Last updated: 2018-05-30 21:41:52
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Conclusion
ALGORITHM

Motion vectors allows to use
statistical techniques to
detect vehicles without
processing the image itself.

~909%0 of vehicles detected.
Low CPU resources (~10%).
Fast (~0,0024 s/frame)

FUTURE WORK

Implement a machine learning
based methodology to
estimate the air quality
evolution using the data
provided by this infrastructure
and recommend palliative
actions.

MONITOR

We are able to monitor
simultaneously road traffic
and air pollution using a
low-cost device.

We are able to communicate
all the information to the
cloud using IBM services,
were it can be processed.
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