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forecasts in many areas of human life
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Disadvantages of existing means of

collecting meteorological dato

» Meteorological stations » Meteorological probes




Disadvantages of existing systems

» The OpenWeather service is the most popular service
which displaying current weather indicators in a certain
area with historical data

» The service has a number of major drawbacks, among
which the main ones are the discreteness of
observations in time, as well as being fied to areas,
since all data is tfaken from static weather stations



Main idead

The proposed system involves the creation and using of the following
components:

» A complex of sensors for data collection
» A drone with the possibility of direct conftrol

» Automatic data collection system based on given coordinates
» GSM communication system

» The system for fransferring the collected data to the server



Main idead

» Proposed to develop a system that will
allow collecting, processing and storing
weather indicators of a limited area of
the territory in real tfime from universal
drones.

» The system will rely on data collected
from drones and have the possibility of
configuration and scalability depending
on the needs of the user.
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Main idead

» A relational database is using to store the
collected data, however, a Realtime
Database is using to correctly display the
collected data in real fime

» Integration with the OpenWeather service
allows to compare collected data for
areas where it possible

» Other configurations available on the web
application




Structural diagram of the designed

system

wesemer e dremigdis e |
: § ¥ | : | Firebase Realtime
| .- |
| | Access to data and | Wi-Fi ! Database
| | drone control | :
. Transfer of main
| Firebase ;'rell:fase WEBSi ¢ | Data transfer in real time -
| Database ealtime  [=—» fte | | indicators
| Database | |
| | | Laptop/PC |
|
| | | !
| | | ¢ !
————————————————— - —— | |
|
Drone control : Gamepad |
Data from Sensor | Information
| | . Transfer additional data . .I’ I
patafromsensor | | ————————— - Web-application collection system
(drone)

_____________________ —1____

[ UAvV | I Wireless access point
| | | ' Firebase Database
| | | :
: Motors GSM GPS Sensors : : Access to the Internet | Save data
| | | !
-t " ' o | " |
| | Internet connection I I Return data
: ESC - ESP32 Wi-Fi : > Wi-Fi |

|

- ) | . .

| _ ____________ J( — | Possiblty of direct | T ____ o Information storage and processing system




Hardware components
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Basic technologies

¥ Firebase M/ =)

Databse Authentication

» Firebase » RTDB » Database » Authentication
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== Cypress
OpenWeather \.yp

» Angular » OpenWeather » Cypress




The main advantages of the designed

system

» The main advantage of this system is its low cost compared 1o
analogues.

» Big potential for modernization.

» Support for all IEEE 802.11 security features, flash drive encryption
and cryptographic hardware acceleration.

» The ability to set route points and specify the date and time
when you need to collect data through the web application
without the need to be near the drone.



The main advantages of the designed

system

» Modularity — the whole system consists of several
modules, which can be parts of other modules. Thus,
the system can be fast modified

» Scalability - the system is designed for several users 1o
be able to accumulate their number without significant
costs in speed



The main advantages of the designed

system

» Universatility - the system is not tied to the
model and configuration of the drone. For
%g

this operation, it is enough that the latter

corresponds to a limited set of parameters < f)
that will be fransmitted. In addition, the @/%
system is able to identify a user who can or J ﬁ\%@
cannot provide data from a particular N

drone.



Possibilities of improving the system

Connecting the video module.

Using lidars.

Using a more powerful GSM module.

Using Thread technology.

Expanding the number of simultaneous users.
Dropping attachment to template data.
Improvement of administration.
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Deepening the integration with the OpenWeather service
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Intermediate work result

S I g n I n vladyslav.shevchuk.ki.2017@lpnu.com
Hello: vladyslav.shevchuk.ki.2017@Ilpnu.com
‘ vladyslav.shevchu k.mkisk.. ‘ User ID: 9HFBnczwBLSucdEhEu01GVIXtVG3

Email: vladyslav.shevchuk.ki.2017@Ilpnu.com
------

Navigate to data dashboard |

Login Log in by Google popup  Out

Or
Forgot Password?
Don't have an account? Sign Up

Login window Page with information
about the authorized user



Intermediate work result

Drone Control §13

Press a button on your ®®®®®®®@

controller to start ( LX-Axis ) ( LY-Axis j ( RX-Axls ] ( RY-Axis ) ( Cross-Button )

The web part which
hosted by the
microconftroller

STATION

§ TEMPERATURE & HUMIDITY PRESSURE
24.69216 °C 62.60254 % 993.53998 hPa
BRIGHTNESS AIR QUALITY N HEIGHT

Loading... Ix 32.947 smth 237.7m

ITY

Cl
Facts about city
Facts about city Ehccaria | N cts al it
Have Ukrainian "Disneyland” Has the Cheapest Real Estate
Named in honor of Saint Nicholas Until 1954 Proskuriv, or Proskurov
Longest pedestrian street in Ukraine The first bazaar is by royal privilege

2022 Putin loh

The web part which
hosted by server



- data

- 9HFBnczwBLSucdEhEuB1GvTXtVG3
airQuality: 38.213
height: 235.5
hum: 71.90727
pres: 983.20001
temp: 19.32134
» QyuybblbHSOKLMGqaThVeOZA2163

» Z9feldcEWERVUipx8s9JMeGZdB23

» pfMR3JTVxkaGoM

OvKzCQAhKyTo2

4 qDXdRPkPvYX98pxmz2wcf1VF1tx1

)drdMEBQiro8CypNilLPax0C82
> users

- 9HFBnczwBLSucdEhEUB1GvTXtVG3

email: "vladyslav.shevchuk.ki.2017@Ilpnu.com”
- roles

admin: true

reader: true
uid: "9HFBnczwBLSucdEhEU01GviXtVG3”

’ Z9feIdcEWERVUipx@s9JMeGZdB23

» Window with data from

RTDB

RN



@ com3

9 0.9 49.236164 24.291012 1051 11/04/2022 15:45:09 1169 233.90 36.00 0.44 NE 11939 425 95

Temperature BME= 19.21 °C

Pressure BME = 983.25 hPa

Approx. Altitude BME = 252.82 m

Humidity BME = 72.12 %

Gas = 37.73 KOhms

AX: 0.38 AY: -9.67 Az: 0.95

GX: 0.00 GY: 1.00 GZzZ: 2.00

MX: 151.62 MY: 2272.50 Mz: -1168.34

Sats HDOP Latitude Longitude Fix Date Time Date Alt Course Speed Card Distance Course Card Chars Sentences Checksum
(deg) (deg) Age Age (m) === from GPS ---- =---- fo'liohdon =-=--- (RX RX Fail

9 0.9  49.236164 24.291010 971 11/04/2022 15:45:11 1088 233.80 36.00 0.35 NE 1742 287.64 WNW 11995 427 95

Temperature BME= 19.21 °C

Pressure BME = 983.25 hPa

Approx. Altitude BME = 252.73 m

Humidity BME = 72.12 %

Gas = 37.97 KOhms

AX: 0.38 AY: -9.64 AZ: 0.91

GX: 0.00 GY: 0.00 Gz: -1.00

MX: 121.32 MY: 2363.40 MZ: -1080.74

Sats HDOP Latitude Longitude Fix Date Time Date Alt Course Speed Card Distance Course Card Chars Sentences Checksum
(deq) (deq) Age Age (m) --- from GPS ---- ---- to London ---- RX RX Fail

9 0.9 49.236164 24.291008 3 11/04/2022 15:45:13 1004 233.40 36.00 0.13 NE 1742 287.64 WNW 12052 429 96

Temperature BME= 19.21 °C

Pressure BME = 983.26 hPa

Approx. Altitude BME = 252.73 m

Humidity BME = 72.11 % N

Gas = 37.90 KOhms

AX: 0.41 AY: -9.65 Az: 1.01

GX: 0.00 GY: 1.00 Gz: 0.00

MX: 242.52 MY: 2302.80 Mz: -1197.54

Sats HDOP Latitude Longitude Fix Date Time Date Alt Course Speed Card Distance Course Card Chars Sentences Checksum
(deq) (deg) Age Age (m) --- from GPS ---- =---- to London ---- RX RX Fail

10 0.9 49.236164 24.291006 917 11/04/2022 15:45:15 920 233.00 36.00 0.09 NE 1742 287.64 WNW 12108 431 96

[] show timestamp

Both NL & CR

~ 115200 baud

Send

Clear output
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Thank you for your attention!




