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» Context and state-of-the-art

» Using V2X enabled vehicles and gateways
with cellular communications.
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» CAMs(Cooperative Awareness Message)
> DENMs(Decentralized Environmental
Notification Message)




Vehicular Communications
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p Goals

Be able to display relevant information
about emergency services on the web
app and reduce the response time of

emergency services when an accident
occurs.

Implement more relevant features
to the web app.

Video and data, containing
only relevant images and
information.




Deployment diagram
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Web App deployment
lagram
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Detection of CAMs and
DENMs

0))) UDP Tunnel >
Only CAMs and DENMs are allowed
to pass the filter

Packet filter Algorithm

Filters all network packages and
gives information to the
algorithm function




Hardware Used
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Ip Camera

GPS Module
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Communication between
Cars
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Communication between Cars
when the accident happens
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pb Communication module

» Sends CAMs periodically (10 times per second);

» Sends 1DENM when detects an accident;

» CAMs and DENMs are standard;

» The DENM message contains all the relevant information about the accident;
»  CAMS and DENMs are no longer hardcoded.




p Gateway selection algorithm

@tion gateway_selection(CAMs, DENM) \

for CAM in CAMs
d = distance(DENM.lat, DENM.lon, CAM.lat, CAM.lon)
comp_heading = comp(DENM.heading, CAM.heading)
if(pos < 0 AND distance >= 10 AND CAM.speed > 0)
score(CAM)

camData.insert({station_id,infoCam} )

K camData.sort() /

» The cars will be evaluated based on their heading,
position, distance and velocity;

» Thisway the car closest to the accident and with the
lowest speed will be chosen.

Tests and Results

Discarded cars: 2,3.4
Possible gateways: 1,5
Gateway Selected: 1




) Camera submodule

» Ability to provide livestream to the Web App.
» Livestream ends if the car moves 50 meters away from the accident.
» Sendvideo of the accident




p Dependencies and Assumptions

» A permanent internet connection is needed for the emergency services to
access all the data;

» A server capable enough to handle all the information;

» The hardware cant be damaged when the accident happens;

» The emergency vehicles must be able to send CAM messages to inform where
they are located.

» All the vehicles and nearby photoage sources involved (crashed cars, gateway
vehicle & street cameras) must be equipped with a vehicular communication
system;

» A cameraneedsto be integrated on the gateway vehicle in order to record
images of the accident;

y.



p Video Conditions
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p Project video

Link: https://youtu.be/pzCj0ChmCZ8



https://youtu.be/pzCj0ChmCZ8?fbclid=IwAR2Rd0WjmX7pkRTJN2JDKDqvp5uEL9_wjF9Tzip8L6Kn_KmDCOvgNauCREU
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