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Abstract

Shrimp farming is an important economic industry, where water temperature control plays a
crucial role in the health and growth of shrimp. This research develops a tool system for collecting
shrimp pond environmental data to forecast water temperature in shrimp ponds using 7 types of sensors
to collect environmental data as follows: 1. Time 2. Water temperature 3. Air temperature 4. Air relative
humidity 5. Water pH 6. Light intensity 7. Wind speed 8. Wind direction. The obtained data were
analyzed using multiple regression to find the relationship of various factors on the forecast of water
temperature in shrimp ponds. It was found that the factors with significance at the 0.05 level were:
1. Time 2. Water temperature 3. Air temperature 4. Air relative humidity 5. Light intensity. A real-time
temperature forecasting system was developed, 1 hour in advance, with an accuracy of 98.2 percent,
which allows farmers to promptly prepare equipment to adjust the water temperature in the pond to

reduce possible losses from changes in water temperature.
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6. WauazanUaena

nndoyaluduianuarisnig aunsnasiuazefusenadnsvesnisneinsaigumnivesiludlus
ol

Tusouusnuesnsiinszsinsnnaeeidanvguaitanslusuil 5 wud wwusassnsnensaiing
pamgdiveninluvaidssdsdamiimisdlusldogeiiuseans iwdenuusiugy 98.2% Fefimudndry
nsadAfiszy .05 lnefideRanamunnsgu +1.31 wadndanmaanansifiuinuduiusseninsius
LLm’azm‘”’;ﬁmJwﬁmémwmmgaqﬁ’qﬁwfmm densnasuivinnfiufnlunsiinsginisannes wui
fifies X1, X2, X3, X4, X5 wag X8 wihmuiiiinnuduiustunismeinsaigamgfivesiluvoidsedadieni
niledalusegnafidoddny duus X6 uansanuduiusdesiigatunimmeinsaigumndvesluteideeds
aaatimiledalusdl 88.85% doyatusdirdaniunsa-rswenilifinaddasonsaaagamgiivesi

U Ay X

Tugluadialy ety dndedalisiudnds X6 Llunsiwseinisannesanvanseuiass auanslugui 6

ANOVA table

Source DF Sum of Square Mean Square F Statistic P-value
Regression 5 12992.276209 259.855242 3043231650 0.00000
(between ¥ and y)
Residual n 23.140128 00853879

(between y; and ¥;)

Total (between y; and y;) 276 1322416338 4.791364

Coefficient Table I ion 1 (adj d R-squared = 0.982),

Coeff SE t-stat lower ty 025(268) upper o g75(z68) Stand Coeff p-value VIF

b -1.144615 1314627 -0.870677 -3.732925 1.443685 0.00000 0.384710
x1 -0.00684162 0.00282047 -2425705 -0.0123947 -0.00128853 -0.0216209 0.0159393 1.235568
X2 0.929139 00147646 62.930417 0.900070 0.958209 0.930319 3.33067e-16 3.398900
X3 0.0758209 0.0270583 2802128 0.0225470 0.129095 0.121331 0.00544703 29.158478
X4 0.0101089 0.00442400 2285015 0.00139868 0.0188191 0.0723404 0.0230935 15.591497
X5 0.167988 0.0507271 3311610 0.0681141 0.267863 0.0513750 0.00105507 3.743012
X6 000849383 00605067 0.140378 -0.110635 0127623 0.00204450 0888467 3298908
X7 -4.460447 7.724300 -0.577456 -19.668474 10.747581 -0.00904189 0.564116 3.813076
X8 0.00982807 0.00496182 1.980738 0.0000589583 0.0195972 0.0236897 0.0486430 2.224642

JUN 5 HANTIATIZINITANNDLTNNYANTOULTN

Coefficient Table jon 2 (adij j R-squared = 0.982)

Coeff SE t-stat lower tg.025(269) upper toa7s(269) Stand Coeff p-value VIF
b =1.002501 0837135 -1.197538 =2.650670 0.645669 0.00000 0232151
X1 -0.00675171 0.00274177 -2.462536 -0.0121498 -0.00135365 -0.0213367 0.0144229 1.171852
X2 0.929016 0.0147113 63149984 0.800052 0.957979 0930185 0.00000 3386747
X3 0.0753567 0.0268065 2811132 0.0225734 0.128134 0.120588 0.00529981 28.722981
X4 0.00996303 0.00429238 2321096 0.00151210 0.0184140 00713054 00210293 14.731250
X5 0.167936 0.0506332 3.316708 0.0682478 0.267623 0.0513588 0.00103627 3.742806
X7 -5.041721 6.508754 -0.774606 -17.856289 7.772857 -0.0102202 0439253 2717306
X8 0.00962220 0.00473151 2.033642 0.000306697 0.0189377 00231935 0.0428691 2030316

UM 6 HANTIATILINTONNDLLTINAM FOUTN 2
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Coefficient Table jon 3 (adjusted R: d = 0.982)
Coeff SE t-stat lower ty gas(270) upper to o75270) Stand Coeff p-value VIF

b -1.073025 0.831552 -1.290387 -2.710176 0.564127 0.00000 0.198020

X1 -0.00637803 0.00269700 -2.364864 =0.011687% =0.00106821 =0.0201558 00187442 1.135575

X2 0927169 0.0145061 639156848 0.898610 0.955729 0.928346 4.4408%9-16 3297828

X3 00700396 00258936 2704903 0.0130606 0121019 0.112080 0.00726685 26839615

X4 0.00937861 0.00422242 2221145 0.00106555 0.0176917 0.0671227 0.0271708 14.276125

X5 0.168149 0.0505349 3323444 0.0685387 0.267760 0.0514242 0.00101206 3.742694

X8 0.00819438 0.00435447 1.881834 -0.000378643 0.0167674 0.0197518 0.0609342 1722174

JUN 7 NamsiAsIzinIsannsslienvian 5oUi 3

Coefficient Table Jteration 4 (adjusted R-squared = 0.982)

Coeff SE t-stat lower to.025271) upper to.a7s271) Stand Coeff p-value VIF
b =1.414521 0.815306 -1.734958 -3.019660 0.190617 0.00000 0.0838852
X1 -0.00e83796 0.00260847 -2.534018 -0.0121506 -0.00152534 -0.0216093 0.0118400 1128250
*2 0938220 0.0133264 70.403101 0911583 0.964456 0939411 0.00000 2.757396
X3 0.0771820 0.0257337 2999258 0.0265186 0.127845 0123509 0.00295798 26.262950
x4 0.010%624 0.004715705 2637066 0.00277820 0.0191466 0.0784580 0.00884550 13708937
X5 0.157428 0.0505083 3.116868 0.0579891 0.256866 0.0481452 0.00202444 3695232

JUN 8 NAMTIATIVINTORNRETINYIAN TOUTN 4

31NUN 6 HANITIATILVINTANABELTNNANTOUT 2 MRINAURILUS X6 8onty wuddauusdnd

o))

8 X7 finnuiigidesdosunniunisnensaloamgivesilutaidessaiamimviladalus Ay dauds X7
JagnidneenluluseunanurenITinseinsanneedanAn

mﬂgﬂﬁ 7 wamﬁmswﬁmmmaEJL%qwn@,miaUﬁ 3 NA99INAUAUST X7 89nbU WuIfwUsaNe
A = d‘ ¥ v U '3 a ’oj ] -'-Ny 4 1 v d‘ GIJ U :; L%
Ao X8 danuigitestdestunisnginsalgungiivesinlulaideedsqremiindedalus delu duys X8
Jagnuensanivluseudl 4 veansiasieinIsanaeeLganmg
INFUN 8 HANITIATILINTONNRELTINYANTBUN 4 SEUINTInieneInsalgaumivestiluaibes

Aedrathwiladaluadanuduiusguanniudiudsusazan anuwiugilunsiweionsnsalaamivein

aa (%

luvatdsansaamimiladiluseyn 98.2% FasianudAgniaiafseau .05 Ingddelanainuinsgiy

I v

aaﬂh’ﬁl +0.82 AUs X1, X2, X3, X4 way X5 wanimuduiuseg1eidsdfgiiseau 0.01,0.000001, 0.003,
0.009 uag 0.002 AEY

MnMIweInsatavsaansoagUldanuduiussenineauus Y uasdudsvime X eduisanny
uUsUsI (R2) e Y 161 98.25% Tnefian R2 Uuudavintyu 98.22% uazaduuszavsanduiusvalsfuys
Wiy 99.12% Fauanddiifiuinanudiiusseninadeyanmanisalluewanuasdeyatiagtuildlunismennsal
fanumnzauuaziafiosgs duanslifiuindeyanianisaflusuianiiaiuaenadosiudoyanianisal
Tuiligiuedndlnd®n aguldhaunisensaiildlunsussduussavinmnsidesdaiided

Y =-1.414521 - 0.00683796 X; + 0.938220 X, + 0.0771820
X5 + 0.0109624 X, + 0.157428 X5 2)
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