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Abstract

This objectives of this research were (1) to develop an embedded systems of
automatic water quality measurement via online networking for farmers in a fish cage area, (2)
to test performance of the system, and (3) to explore user satisfaction towards the system. In
order to explore the performance of the system, this research compared the water quality
measurement between the expertise and the system. The measurement included three parts
which were (1) dissolved oxygen (2) pH and (3) temperature. In order to collect the data of
water quality, date, time and location were controlled. The One Way ANOVA was used to
determine whether there are any significant between performance of the expertise and the
system. In order to explore user satisfaction, the data were collected from 31 fish farmers by

purposive sampling. The results found that there are 3 parts of system development (1)
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automatic water quality measurement system (2) water quality report system (3) water quality

notification system. The performance of the system showed that the water qualities measured

by the experts and the system is no statistically significant difference at level 0.01. Moreover,

the users had their overall high satisfaction value at 4.09 level.

Keyword: Water quality measurement system, Embedded system, Microcontroller, Smart farm
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Figure 1 Water quality measurement automatic system
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Table 1 The water quality index used for this study

Water Quality Index

Notifications

normal warning danger
Dissolved oxygen >3.75 PPM 2-3.74 PPM <2 PPM
pH 6-9 mg/l 4-5.9 mg/l <4 mg/l
or or
9.1-11 mg/l >11 mg/l
Temperature 23-32°C 15-22°C <15°C
or or
33-40°C >40°C
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Figure 4 Demographic location of fish farmers in Ban Laem Sawan
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Figure 7 Solar cell installation

Figure 5 Automatic water quality

measurement system
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Figure 6 The installation of the system
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Figure 10. The line graph represents the daily dissolved oxygen level (PPM)
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Figure 11 Line graph represents the daily pH level (mg/L)
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Figure 12 The line graph represents the daily temperature level (°C)
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uardunaamsatninddn o

wanudaya waterkaenapp.com

LINE Notify
uduidiau: Anse-6ng 3.9496 1u
syduionainasiadar msidhsed

uazduinnaMsatwinddn o
swudayail water.kaenapp.com

Figure 13. The water quality notification via Line mobile application
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Table 2 The results from One Way ANOVA between the experts and the system8

Sum of
Squares df Mean Square F Sig.
DO Between Groups .054 1 .054 .025 875
Within Groups 126.301 58 2.178
Total 126.355 59
pH Between Groups .022 1 .022 .037 .8a7
Within Groups 34.202 58 .590
Total 34.224 59
Temperature Between Groups .657 1 .657 1.813 .183
Within Groups 21.029 58 363
Total 21.686 59
210 (Table 2) wuiMsSeuiiiey sz 01 wansliiiudssuunmainnunin
anuuaneslunsmsaniaadudamnine duuudalud® arunsavieuiisusiify
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Sig Lvinfu .847 Ll,axqmwgﬁmmﬁuﬂ
(Temperature) A1 Sig LVIfU .183 396 Sig
voswigan i 3 A 11nndn 01 dadu
nsnmnfamdviauamiserinagidogy
WazIEUU wanasiueeelifiveddgvneedia

Table 3 Users satisfaction of system
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(Table 3) ¢l

Users satisfaction X S.D. Level
System capabilities 4.14 0.29 High
Data reliability 4.04 0.32 High
Usability and ease of use of the system 4.08 0.40 High

Total

4.09 0.20 High
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