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ABSTRACT This study is to develop the wireless sensing embedded system for aquaculture. Taiwan is located
in a subtropical region, affected by geographical environment and extreme climate variability. There are often
extremely high and cold temperature. In addition, typhoons usually occur in summer every year. Seawater
intrusions and floods in coastal areas result in large number of fish died, so aquaculture industry and fishermen
bear severe economic losses. Moreover, the remaining feeds and metabolites rich of organic and inorganic
materials can significantly affect the aquaculture environment. Also, the aquaculture industry gradually
become aging, lack of manpower, aquaculture technique will face challenges. However, with the development
of computer technology and sensing technique, the wireless sensing embedded system will be developed and
established in the aquaculture environment. In this study, the central processing system and water quality
monitoring platform system are established by LabVIEW software. A central processing system is set up by NI
myRIO platform as hardware device. The water quality monitoring platform system is set up by Arduino board
and pH, temperature, dissolved oxygen and salinity sensors as software and hardware communication. Read
the various water quality parameters and establish XBee wireless transmission so that a central processing
system and water quality monitoring platform system can communicate with each other. Data obtained from
the water quality monitoring platform system are transmitted to the central processing system for storage and
analysis. Finally, the data in the central processing system can display instantly and the aquaculture personnel
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can be aware of the water quality of the aquaculture environment. In this study, the status of the aquaculture

environment can immediately be observed, monitored and managed via sensors. Therefore, it is helpful to

assist aquaculture personnel to prepare, judge and adjust their feeding methods in advance. The wireless

sensing embedded system can improve the production and quality of fish products and significantly reduce

the occurrence of disaster risks.
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Fig. 2 The top view of NI myRIO-1900
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Fig. 3 Expansion slots of NI myRIO-1900

Aquaculture Environment q Embedded
Temperature — \} System
'I__y \
Salinity :( XBee |
\ /
N~ ~
Disolved Oxygen AN t Y /
pH

4 BERABRAXARRKERBRIEZEEE
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Table 1 Characteristics of various wireless transmission media [8]
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XBee 10 Kbps £ 250 Kbps 10 m £ 100 m

EEARRE 26

9.6 Kbps £ 144 Kbps

BENERE 3G 144 Kbps = 3.84 Mbps
BEMARE 4G oJ% 100 Mbps
BEIEE oJ3&E 2.56 Tbps

5+ XBee R ERHE
Fig. 5 XBee chip physical diagram

3R 2 - XBee R EMIRISIAE

Table 2 XBee wireless transmission media specifications

EHiFER =R &K 60 AR
=4 - K 1200 AR
EmnE BA 6.3mW
BRHERER 250Kbps
BEXEWER %1% © 45mA (3.3V)
ZEWIH : 31mA (3.3V)
RERE X ER <1uA
T{EERR 2.1~3.6V
TEsER ISM 2.4 -25GHz
TERESEE -40~85°C
SIEMREIAE RLETRL - BRBIZRA
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Fig. 8 Results of temperature and pH values of breeding environment for Lates calcariferin winter
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Fig. 9 Results of temperature and Salinity values of breeding environment for Lates calcariferin winter
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Table 3 Calibration results of the temperature sensor

O~ N N N N W
a0 oo =N W R WK O ®

S
=

(%)Kmures

mEE BifiE
-100°C 4mA
0°C 8mA
100°C 12mA
200°C 16mA
300°C 20mA

x4 BERAIBRELSR
Table 4 Calibration results of the salinity sensor

TERE HER

0.0 ppt 0.0 ppt
20.0 ppt 19.9 ppt
35.0 ppt 34.8 ppt
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&5 RERAIBRRELR
Table 5 Calibration results of the dissolved oxygen sensor

TIriTE

0.00 ppm, Na,SO;

0.00 ppm

26.7°C /8.0 ppm, Air

26.0°C /8.0 ppm

= 6 pH BRBISRRIEAR
Table 6 Calibration results of the pH sensor
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