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Develop an electronic buoy with different functions

* Design a suitable steel structure that surrounds, but does
not impair the hull

* Create an electronic environment that serves all necessary
functions and features

* Ensure that all components are safely stored and protected
against saltwater and UV radiation
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Davis cTD
Anemometer [3]
NovAtel
Superstar Il - STM32F3
GNSS - Discovery [5]
receiver [4]
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MicroSD [g]

MicroSD socket
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Option 1: 12V Lithium-polymer (7]

Option 2: 6V NiMH (s
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STM32F3 Discovery 5]

LED lamp (9]
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Steel structure
and fibreglass hull
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Mooring system
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Force of buoyancy = [ water X Vsubmerged Xg :i,',
-4
AL

= 1000 kg/m? x 0,0565 m® x 9.81 m/s?
= 554,27 kg . m/s* = 554,27 N
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Architecture

BLIMKING  * !

tamp ()

A ANTENNA! 5
ON-TOP SENSORS

- wind direction/speed
- other meteo sensors ‘

STANDARD INTERFACE

F ---'-'-'-'-'-'-'-'-'\/,'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.':.'.':.'.':_':_'_':_'_':_'::;:;:;;;;;;;—-------------------------------------‘1I L
BATTERY E C D
o [ CC‘NTRULW \——] DATA COMMUNICATION %"
i UNIT STORAGE UNIT )

| UNDERWATER INTERFACE
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Connection of signals and use of interfaces

PAO - needed SLAVEMCU INTERFACE PANEL
PAO - not needed STM32F3
SPI1 is used for Gyroscope RS232 (1) Discovery CAN <
. 3 —— PAO(CTS) PA2(TX) O MAX B
12C1 is used for E-compass —PALRTS) 5z PBB(RY) [—OPB8(RX) PAS([RX]] :
pR2 (1) O———{Paz(m) 3 S pag(my [—Ors9(Tx) £
PA3 (RX) C————1 PA3 (RX)
6PS module RS232 (2)-free | m s E\(}f\lpégf(rs;e
0 PBLO(TX) B MAX E E
MASTER MCU e PD11(CTS) 52%122(%) :I ': PBLL(RN)L ‘ 0 o
. I c h
(to be used in —{Po12(ers) 3 . SPI - free
the future) PBI0(TX) O PBI0(TY) 3 RS232(3)-free | R P [—Ore12(nss)
PB11 (RX) O PB11 (RX) < N |MAX ‘ ‘ —OPB13 (5CK)
% 232 |— | ! —O PB14 (MISO)
oot B > RS232 (3) - B |0 pa1s (MOS)
pROSCY  § or_
PaO(SDR) Wi-Fi ( USB 2.0 - free
Wi-Fi microSD g Pom) :D “ (l, ]
& pes(RY)
Card = . USB 2.0
D PALS (NSS) \
PB4(MISO) % RJ-11 kg
[E PBS (Mosl) GPIO(input)Q v
PC10(SCK) ADC (input)
SPI USB 2.0
PB12 (NSS) O————{ PB12 (NSS! i
PB13(SCK) O—— meSCK} g @ PALL(DM) (already installed)
PE14 (MISO) 0———| pa14(miso) ¥~ PA12(DP)
PB15 (MOSI) O————{ PB15 (MOSI)

External interfaces: 3x RS232, CAN, SPI, USB, RJ-11, MCX
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Device Voltage needed Voltage regulator used
e Power supply P v None
Blinking lamp

STM32F3 Discovery

e Batteries: 6V NiMH 4,8 Ah 2ad MCU (optionl)

MAX232 converters 5V 6V to 5V linear regulator

GNBSS antenna (MCX

e 2 voltage regulators comnector

Wi-Fi module

microSD card socket

e Total current load of the —— o5 ¥ nearemiat
System: 680mA Wind sensor (RJ-11

connector)
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Schematic of the power supply

5V

ot S\I’ INTERFACE PANEL
Voltage
regulator SLAVE MCU
MASTER MCU 6V STM32F3 1w | ﬁ
DiSCOVeI’v Y | RS232 voltage ‘ m
level out o [N
5V Or A [
O+ » . 1v ~
o T !

a X

0 N 9
vc\(age R5232 voltage w
e ra— ¥,

levelin

| level out — . :8
| 33‘

sy 12V ] i
GND " o, Rs23Zvolage |
O | vu\tag RS232 voltage
level in A levelout e
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» *
LM M. sV ' g ?}
C GPS module ( Q > ,‘[,
GNDC[ 1 ~ | 5 Py 8: / x 5020 :8
Wi-Fi | Ny i 2
e
) w JOE N
D Car
Battery &/ O S Ca;
v GNDO Gno [ GNDOf
. O FaY M
Battery 12/O
I, W, W, |
12v
ano() - —_GNDi
. Blinking lamp - ??VDI::‘: « Power for USB
Vt033V 1v—O 12v L6VIi interface is
Voltage MNlO6ND !ne provided directly
regulator - 5V line from the Slave
A e MCU via USE cable
| — - signals line
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Layout of electronics and interfaces

Fibreglass hull

Interface panel
RS232 R5232 R5232 CAN 5Pl USB

Q00000

RI-11 MCX SMA

000

@ Electronics box
B3) Battery box (pa)

Fi-breglass tier

SIGNALS
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Buoyancy Watertight hull

5 - \‘\.

.
IER1 %
~

Gyroscope and
Communication E-compass Wind sensor
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Watertight hull and connectors

Remaining components

"Rubber skirt"

Software/Programming

Fibreglass cover
Box for electronics
Solar panels

Additional sensors

Handles
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Complex project
Educational value

Progress of our work

Team work
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Thank you for your attention!
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