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Abstract This article introduces a ocean buoy data acquisition system based on modular design concept.
The proposed system is divided into 3 modules according to the functions of ocean buoy data, i.e. the
meteorological safety, hydrology biochemistry and communication. The device can realize continuous
acquisition and processing of multiple devices of buoy, as well as real-time two-way communication and other
functions. According to the characteristics of different modules, multiplexers and serial port expansion chips

are used to realize the interface expansion of the system, which improves the carrying capacity of the system
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from the hardware. The communication module uses direct memory access technology to realize the

forwarding, retransmission and remote control of dual-channel real-time data, realizes the reliable and safe

operation of the buoy system at sea, and also improves its human-computer interaction function. The system

has been tested in the laboratory and on-site operation experiments at sea to verify its stability, reliability and

measurement accuracy.
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Table 1 Meteorological instrument parameters equipped with buoy
AR TS IR P MESH s
M7 AL PR A AE R (12 V). RS232. RS485
A PR HLE (0~2.5 V/0~5 V/0~7.2 V). RS232. RS485
biokrany R B BE (0~1 V). RS232, RS485
1 ML HLE (0~1 V). RS232. RS485
AR KAE B EE (0~1 V). RS232
YT Ko TR iR L B (0~1V)
fiE L5 fiE L RS232. RS485
ESUEEE I Kk st SR (0~10 mV). RS485
FLER AL FLAR T SR (0~10 mV). RS485
ZRASMLEE KRk WG R R R RUE RS232. RS485
PGEL KA, SR B, SR WE
MG A AR R RS W SR
RAIEA AR, R, RAIMR RS232. RS485
R2 FIRRBHINIKILESH
Table 2 Hydrological instrument parameters equipped with buoy
AP PURIE S 55
CTD Kl #RE R RS232
AKX Kl BREEL WERER. ERE. pHE. M RS232
KU EREEL BREE. WA, WEMA. pHE. HE RS232
K BREE. UREL. MR, WM. pH(E. M. AR RS232
K AL WL MR WA pHE. MR, BEZRE. KT RS232
PEIRAL Pers PR B RS232
fioz/iNn /TR L N TN I FBL S RS232
T A Wm0 R RS232
I IRAX IR 5 AL RS232. RS485
EIRERX fimR £ RS232
RER L JEANERER. BEER. BEERIL RS232
MEREL . WAMRREE. HEh. BERIL. (LEHAE RS232
223 fzé"*‘?’%%ﬁ%iﬁ% B 2 Gi 5 BN N SR E 7 RS485 15 5 I ASALL L [

A AR R T B AR E AR A AR
?E'J%&\ RUBRAT AT MRk K AR IR AR 55 . B B —
KM &K 3 M 2 A2 RS (Global Navigation
Satellite System, GNSS), I+ AR U AH X A2,
REAF e 5V A 12V AL, BPF B4 B
R SET IR RE ). IR IERIER PR R 2,

G, TR 7K A SR S 18 O P
5%, EEREEPHITESRE, DIERR
ke e v

WE R R BRGNS 2 hk RS AE o 4H
ARG, b3 . dbF =L AR RIEATH
WG RGSE . FEARERGEE 12V M 24 V A H,



3 RREZE, 5. — M TR R AR SR R EE R S 123

J, RN ZZEILVZIIFET R, FNA
i 5 R A POEAE AP g R IE(E ML
I P I T A5 A R i e

3 FRHERERGIRIT

3.1 REEgit

AL kA ST 2 F (https:/www.st.
com.cn/content/st_com/zh.html) & F Cortex M4
%) STM32F429VIG & F o %0 F S F¥iF Az
SR E TS T AP A (digital signal
processing, DSP) &4, HA 2 MB ] flash, #
S AT I 180 MHz, it % 256 kB [f] RAM,
BT 7T AHE D, 64 SPIL 34 12C, 14
SDI A1 17 AN € I 8% o 2 4 K F XIS B o 2% 1
i, AhEE 8 583 AN R R R USRI R GEn B,
ATRAESNERIT 1) BRI B AE N R Gtis 4T &
BEP . B A7 iR A SD B kAT . AL B 1)

B H R AR A B A PR 3208 e E
% S

HOO P 4> RS232 2 1 Al RS485 4%
L1, 40 o0 R T 2% 47 1 W2114 F1 TG 82 17 11
CD4052 #ATY . Hr, AR 52K
AR W2114 BEATH B, KL H5EMEE DR
FTGLRAE K] CD4052 #ATY . AR5 ZATH
4 BRYTRE 485 B2 IR0 4 By RE RS232 211, /KX
AR MRS B9 % RS232 #2110, 2 B
MOSZHEAARE N 1By EANE L. 1 ¥ LCD
BRI 1 B GNSS #2101, HARG TR 1
Bl 1 Frss

FL R B O O F 1O S RN Y LR B A%
W ETAE, i MOS B R ER & . Fix
B & IEmE—RN S V. 12V 24V, R
Gt T 3824V, 14812V R 2 B 5V R
PR, 3 2% 24 V EIEEEH TG FImiE
W AR RER R 14 B% 12 V BN HE H

- SCC 485

|

, CMP 232
w2114 | TR

[| Hir18

WPI 485

\

WST 232
WST 485

HELED

w2114 | ATP 232

RD 232

AN

GNSS 232

G

PC 232

CD4052 SPC 332

STM32F429

CTD 232

\N

WVS 232

HELEE

IMM 232
CDA4052 Ii BRI 232

DCP 232

\

BK2 232
BK3 232

| Hs

[l 1]

CD4052 Ii BK4 232

LCD 232

7]
\

IST 232 |

INT 232 |

1 STMB32F429 & O#E4)i&3t

Fig. 1 STM32F429 serial control design


https://www.st.com.cn/content/st_com/zh.html
https://www.st.com.cn/content/st_com/zh.html

124 £ 159

HEoOR 2025 4

P&, 285V R — AT
GNSS fibH, — R F H i
3.2 RGERHEIT

FTF ARM TS H STM32F429VIG [ iz AT
TN e I AR A, 1% R GUR T R E N 2
(timer) T BTALE], AL T 3 AL AYIE TR
ARG R, KR BEORE 5B,
Hr, timer3 1 5 A G AR H N o R AR S Ab
B, JEAEIEE N 1s Ml 3s; timerS 1 57/K
SCAEAGEEL I EOE RE S B, FEN ARG R
P 3 AT BE RO AF i, 0B 208 1208 10 min;
timerd 1 57 1815 5 Gt K 52 B 1 4 1 5 1 4%
[ B i 97 3t P S 2 v 8 R AR 548 2, 1R
IR WEE BN s, DAV R VR b 1 SE I S 4%
Gy RNz R ) 75 R o AR R SRR T TR R
Kl 2 s

AR ZEFEREEATIR BIE HibsT
LRI RESLAE, BHESHE, A5,

ARG S (BE . BRI ff
55 (RS232 1 RS485) MIAFRIA A, It faj i
B FEEMAFRMEERRNAEZT. RAHNE
TGRSR B, FEAKHE 5T AR R
KAFERS ] timer3 FOTEIAJE MR A 30 ms, £ 3s
ASEIL 100 MEAE . SREHE FR AR A3 X 5y
NZFAEIR: 3 s JEH EE A FORERGE. K
AR MBEMAESEE: 1 min JHH E
B BT B AT B Ge vt S b LR AN B IR S 1
SER S 10 min P53 E A1 5T 10 min K RAE
B4, HREANMNAIR, WMEEWE. RAM
. RN ELSER. SRR LEMBE TR
WK 3 fis.

IR S A A ARE B AN B A E 7K SC 5 A A0 W 5%
H B RE SIS AT, BB 7T RGNN
KW B AAEAE T BE . TR AR 0 /N
FERATIZE A 10 min, R /K SCAE AR BEER A6 26 A
WIB BN 10 min. 7ERENMEXR AN, RAE %

G 3 s PERAE

JA 3
PC il TAE LCD #]
TEHL B ¥ %
BEE timerd @
pallls
BEIE timer5
7'y
L v
; ' . WAE 1 s JEFRN R
&€ timer3 BEE LAEW P S A KR

KT 44K 10 min
i PR

Hodha 4

C 10 min B HEH . (7 1if

2 RGEAgI
Fig. 2 System software design



3 RREZE,

S PR TR BT 3 B AR B R AR R 125

([ A5 » |l B
¢ | " Al B 2 ||| 2 1 1 10 ||| 10
il D P It — = = %) . (
— 1 A J{L % < . Ed ¥ =
= || = G I I I e 5[] ]| &
T2 | K||7 el %2 %||alls]] s
RIVE| %] ® gl ||| B 2] ]| ] ] ]|
£ 1] £ L uk
3 s REER
1 min &1+ —Mm8m8 ——
10 min SLit-9534

3 SEREZERRTIERBIZITE

Fig. 3 Meteorological security module working principle design drawing

BEHUR B, R E timers B BTG, BP I R
10 min FRFERS (], SR E S5, HiXE
AAEIR A AL B 1) TAER P, HKHR & BB P AK
IR AR RS H AR . 1A 10 min JEFA S5 R,
IK A AR BRAE T3 4 V7 28 42 16 T A s 555 9%
74T SD ~H.

B EBHRM TR F EAFTEH 5 —H N
B KSR R @ @ E YR IE
2R BRI R G 51— 5 AN i S R sl
FN R G RCR NI A 2 o B 15 38 L Py g ik
SLEER DT, RERSEN R E R, FFRE
T B A& TS P UK B ik 28 e i s 2K
RYt. WA N A2 3 U A ) A A AR
filar WK HTHE FEE NS A BRI bR
AR MIBBEA, WEA—ERE— KT, B
M 376 A v Bk R RSO DRAIE VA B A
PR B ETF B A EA— N NEST B S
WM&, g e FINE N — . miEE
fil, E, B E A AR A R G R Re ALK,
W EYEFF R G E BT E B R, AL —
Difie, timerd HIEIA I E BN 1s, SEIN I
F e 87 j 3 176 FE 42 ) i

4 EIEIFFMR

AT bR R R AE R S8 W 2 2 7 B A 1)
BN, K R R R BN R SR
IR R T I.

FEAR B RS R G — AL T KSR T
M EwEREA, SRMERIERML, KX

fits IR LG TR R, AR PIR AR S HBLERER
IS Rk . E TSR — 8 —10 ~50 C.
DRI SR BE AR, G R SObR VR A 3.
85 5 5 77 V519 GB/T 32065.3—2015", GB/T
32065.5 —2015™,  GB/T 32065.2 —2015"A1
GB/T 32065.4—2015"" 4T 3R BR56,  BI 23 Wi i%k
BRI —40 CM"Y. miE 85 C #HATI AR IR,
RIE—20 C" iR 75 CM' HHTIE AT IR
DN HUE S FL A P R A I R e A A
B LT PR AT R85 b FL AR S T PR B AR A
B T PO A SO B PR AR B R EE R AR
Wi, e GB/T 17626.4—2018"", GB/T 17626.2—
2018"F1 GB/T 17626.3—2023"", & £ £2 kV.
AN 5 kHz M 100 kHz F FE bR 5 A8 fik o
PULE, T6kV HEHEBEHPLE, 30 V/m, 80~



126 £ 159

HEoOR 2025 4

6 000 MHz (153 47 F 37 % S et B2 AT ik

RIGLEREIR, B 10 GF B RER
guiymliEid RIS, R RGMERE A
A FEPEAN 52 A5 5 W B LN

5 B LIARE

St =N, A — BRI bR A
RERGHI TSN, FeoE tEAT EHERTE, 2023
F9HISHOBZ 10 A 15 H 23 Bf#EH E A
BT T E R, FrilEdE R K. BE
MR ESESGEHE, WRAKR. BIRARREK
SCHE, AR HAE S SN . R A
HrEe, HRH—BRAHEM IR ER
Guibon bk . AN 3 T — KRR RS
PR AR SO PR I /K IR B0, 8 2 A J LA e s B
FFIR LG 1 S Y B A
5.1 HEESHh
5.1.1 K& 2

R R [ £ T 28 i RS S, KU
0~1000 Hz M55, KA 0~5V KHLE

F5. TAb, ARIERIR N EAR AR BN AR
B, RABEA—NHETDE, HLUGAE B RE
1K) B30 6 450 Ay s 1 ) M TR AN A R o e n R
A

K3 4~K 6 fin, WARKGE. i
KRGHE P RGE AR A AL, DL R KU
(FHCR) W1, 9 A ay, A XUEECFR, T
IR, WEA —REENBLERE, fFFes
9 AR, HIEXGE & KER 163 m/s, KW Ik
Hyh. 10 A1, KOEESSE N, 10 H 5 HJE Ka#
BN, RS 3 d JERGE . XA S H
A, 210 A fE, ROEXZER T —IREE
AT AR, TR A 9 P RS o AN 43 BT B B
¢,WﬁRLﬁHMm&:ﬁ$Xﬁﬁ05m&
P REH 5.4 m/s.

PR A0 R B 2 I PR R R R L A K R
X REJRA] S B KRG e K RO SR ] S8
JATHE L SP-E JRGEOGT B R ) — B R, A &R
KT 0.99, FTCLEAHIGIE, W ELh FE S 2K
5.1.2 SR

SESTTRETFES, A 8E¥H

25

~ — EHCR
w20 —msx
£15]

@ 10 |

=

5.
OI

9HISH 9HI19H 9H23H 9H27H 10H1H 10H5H 10H9H 10H13H

=i
(a) H R R
350 : y * ¥ f ' & .": . .' s‘f B g 37
300 :" % frd et ﬁ%
o 250 ,- e ;
EE A T
100 h 5 .&w’ﬂf# ¢ ,iaz ! ’&§ i

9H15E| 9H19E1 9230 9H27H IOJ:JIEI IOHSEI 10H9H 10H13H

H

(b) B AT T KL
El4  EEISIEREARA REAIS KR B E 5

Fig. 4 Main and auxiliary DAQs collect time series of extreme wind speed and direction
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Fig. 8 Main and auxiliary DAQs collect time series of temperature changes
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Fig. 10 Main and auxiliary DAQs collect time series of maximum, effective, and average wave height
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