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Fig. 1  The overall structure of near-shore fixed-point water quality monitoring system
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Fig. 2 Hardware system topology of the data acquisition layer

TACAL B g A T | A AR R R A7 J 2 S T A R R X T R E ¢ i W I Y K T R SR B 1% S PR RS E
FOCH B (A P A 2 2 i M R A A O 2 AR 0, o A i M Y AR G < R, A% TR T R 1 152
B Ak 3 DL K )R T OGS e R A7 1 BROHE B R AT T B A PR R T A o %t WA T A e Ak 3 R % A R
STM32F103C8T6 A5, H H A LI #E (423 iz 17 I 5 2 Ji AL 27 mAD | i MEBE (JE T CortexTM-M3 N %)
T SE N Gl i TAE S22 72 MHz) . R FR/IN(22.86 mm=53.34 mm) | 42 1 E 5 . 3247 £ Fl A0 5 F 20 B 25 5k
A, ML E P A 225 T SX1278 SIS A8 LoRa & Atk A Ltk B R4 I W 22049 2 L AR ——
Wi-Fi Fl Zigbee( ¥ 1), LoRa HAG &4 #E g1 . THFEAR . 2795 sl AR A LA K e T3 fig 1 s S8 4k, v] DAR4F
bl FEL A ST 96 DX 00 L PR A A v T SR o B 1 A % WYY AR R T R AR R L RUR L
F1 42 BR5E i 2 4t (Global Positioning System, GPS) & & F 1 7K 7K J5t W I 48 br 54l o I 3 1<% %8 ) BMP180 4
AL S, H B K 3 s O 4 b H B T Lk 3] 0.03 hPa) . AR FR/INCRSF 2 3.6 mm=3.8 mm=0.93 mm) . L #E
R CRAER G 3 pA) SO R CRB I TR] Ry 7.5 ms) B PG o it 32 4% J i % FH Turbidity sensor #5144 B g%
68T P ASCER A3 AT 32 A /I A ke B, T A DI 2 A1) s ) 375 A 238 AR B S 23 R A ) Ak VR SORL A A5 Ak, A L b DL
T RE A I Ty i Cn E R R RN A3 0 6 BE R D, B S RO RIS I A 1 I A . GPS % Jk R Y #% Beitian GPS £
e, B S HF GPS il GLONASS XU, J) bk EL& 48 B | 78 (0RE BE e IR BRI | 28 286 7 SRR AT

JC 2R A% TR IO 5G4 s S W WU BRI A 2 WA 0 e 9 v B Y R, B T RO B ORI R, TR I AT R R A
PERVTSE 1 B A% i R M L 2 T 1% 2 e RV ESCHIE A% i RS, 5 i) o U TR T R A e R PR RN AT R, Tk AL
JRR P DG A F Ak L 25 A R R {5 A B A . T kA% B R DG B A B 2% £ % ESP-WROOM-32 A5 AR 1 T
TR K AR AR R 2% . 2.4 GHz Wi-Fi 5505 FlH U 45 BB B, 4% .0 & ESP32-DOWDQ6 it A, o i N & 2 4>
IR IIHERY Xtensa® 32-bit LX6 % CPU, 2 /> CPU K #1451 54 1 16 5 5 [ 24 80~ 240 MHz, ESP32 A 8 A T & 1y 4k
W TCLRAL BRI G A 1) 38 i A R 28 i W 0 4 05—, 2735 FH LoRa B4R A1 .



272 =~ N 41 %

R1 BERELAMBATL

Table 1 Comparison of common wireless networking technologies
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Design of Near-Shore Water Quality Monitoring Platform Scheme Based on
Internet of Things

LI Yang-dong'***, QI Lin', DA Heng-rong', XIE Yang-yang'
(1. College of Marine Science, Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Oceanic Fisheries Exploration, Ministry of Agriculture and Rural Affaires, Shanghai 201306, China;
3. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education, Shanghai 201306, China;
4. Shanghai Engineering Research Center of Estuarine and Oceanographic Mapping, Shanghai 201306, China)

Abstract: In recent years, more attention has been gradually paid to the protection of marine ecological environment and
more marine environmental monitoring activities and related researches have been carried out frequently. Among them,
water quality monitoring is one of the key research contents, and the water quality online monitoring method can solve the
problem of insufficient timeliness of traditional manual fixed-point sampling monitoring. Based on the technology of
Internet of Things (IoT), a practical online monitoring scheme of near-shore water quality is designed. By integrating the
LoRa wireless communication technology characterized by long communication distance, strong anti-interference ability,
low power consumption and low cost, the sensor technology, the Web technology and the Wechat small program
technology, this scheme can make it possible to realize the real-time collection, processing, transmission, storage, sharing,
display and control of near-shore water quality monitoring data and meet the needs of various offshore fixed point
monitoring applications, such as near-shore water quality monitoring, fishery and aquaculture monitoring and marine
pasture monitoring. In addition, the implementation and testing of the prototype system of the designed scheme are also
carried out. The results show that the designed scheme can support the intelligent and long-term remote monitoring of near-
shore water quality in a wireless way and effectively improve the shortages of the existing near-shore online observation
systems, such as short monitoring distance, high cost, not flexible enough layout, poor anti-interference, and so on.

Key words: near-shore water quality monitoring; IoT; LoRa; sensor technology; WeChat Mini-program
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