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Prediction of Water Usage in Pig Farm based on Machine Learning
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ABSTRACT

Recently, accumulation of data on pig farm is enabled through the wide spread of smart pig farm equipped with
Internet-of-Things based sensors, and various machine learning algorithms are applied on the data in order to improve
the productivity of pig farm. Herein, multiple machine learning schemes are used to predict the water usage in pig farm
which is known to be one of the most important element in pig farm management. Especially, regression algorithms,
which are linear regression, regression tree and AdaBoost regression, and classification algorithms which are logistic
classification, decision tree and support vector machine, are applied to derive a prediction scheme which forecast the
water usage based on the temperature and humidity of pig farm. Through performance evaluation, we find that the
water usage can be predicted with high accuracy. The proposed scheme can be used to detect the malfunction of water
system which prevents the death of pigs and reduces the loss of pig farm.

FINE @ 71AE:, S5 =4L dlS

Key word : Machine learning, Water usage, Pig farm, Prediction

Received 04 July 2017, Revised 17 July 2017, Accepted 25 July 2017
* Corresponding Author Seong Hwan Kim (E-mail: seonghwan.kim@gnu.ac.kr, Tel:+82-55-772-9176)
Department of Information and Communication Engineering, Gyeongsang National University, Tongyeong 53064, Korea

https://doi.org/10.6109/jkiice.2017.21.8.1560 print ISSN: 2234-4772 online ISSN: 2288-4165

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/ by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



I.M E

357k A S t0l7] §13) ekt AHE: I
Yl Al E0] AR E AntE =A7) So) 2EJEar Qo
E5] AFRQIEY XS] 7HAo] Ha} ot wA] &
hE EARS] sifo] 2 WebAD Sl FAolck
nhE EARS AX|Eo] gl g5}l
2k, ke, 5, oo, %*EH oF & EPOﬁP &7
[AEZ 243 4= Q)L HMulo| of g} S HLAE A
Ao LY ) 4 T 4 sl ol B £
Ateh gl A Bldlof el 50l Zs Al =

=

N

8 velolelol I $ALH o ARG i
= o] AYAHE S ol AT st
A Qe ‘EHI 61

A 7|A §3ko] ZALY] B ahet H
o AT A Astel EAf] A ol
L A7 Ak (1ol 2ukE EAb]A 47

5 240 BAvolg e} H|e] AZdolEE rute
2 7] AskRE shul oA R W e 1 et
o EALe] SATIO| (L, S, 49} HX 9] At
ZA7] A UG =R E3k o] i
9] QpEghe] 22199l Pigplang S 4 o]
B2 ko et 7] Asks Heke ol gl mE
o] WA G &S A7} 2104 F A gck. T8
o Hz0] AA|dlolElo} ko] A ElolEof Trerat
AR MARE, WY EAE, ol o]
2)g AT A7} vl YA gt Ao o
SRR

ZAoll A g ol AATEe] BARA o]elo]
= AWAAE 27)0] Tetaie] ZAabsle} APQOﬂ S
el g Al A DS 2710 el A
X183 ol (410 A AnhEZAjol %%4
e 50| 71 AAHoEE B8stol Heldrlu
AN R AR BR LS Aokslodny Ea
7] L] SH e ANTke R mUEslo] 7t 2
Ale] Aoine setaliz A7} [s1o14 AHE
OERER= R B EEEEE SR B! ‘3»4
219) weke FalA BAZF AR AR stetal s o
27} e ek,

A 7% 9 FEROpA o] 7| A5k Tl
22 87 HlolE S o] 8slo] 7k A ) HAL &5

717EHES 0I88t AL S2 ol Seet et

7 Aol A7l AAE selshis Ao] WEehaL Ak
SHAIYE A4 OFE 9 F4F S7bol A 7 iAol A
wato] ofje} EALe] F4S oS A% FR35)
o TR 0.2 EAol A ALgEl
£el £ 32 St 453y 44199 2
e pAle] A4 9 At B B

]

17 =gt ds A58 =AM wAlA
= 1 HRE0] A ArlstE F7F A
A A 0] =g olE] 2 AA A 2L
R webA EAL] B S
o] 7jdto] @ 3}c} FHX|YF A =ALS] F
AL =2 gl4x]a] A4 Zo| FZEo]
SHgdolEl S 7Rt 2 Swks oS8t
TE A FATh whebA] & Aol A
POM T E dlolE o Thggt 7] A1 g}

\zeis
§oto] EAL UL ST oL

©
kI
ot
2w

i ol o
rﬂr—‘ifloﬂ
Hln:lJ

s
K
g = e

r 2 00 oz
3L o

T

_R

IO ) ol ol A ) R A 22
2o > o
T =
ol S )
o ‘Q' ﬂl]ﬂ 019‘. FIC‘
ﬂllo rl.ﬂ
_IZi Okr

=2
‘[‘
Mo -

*19
o
rlo

I, AFEE ol H EAaet

Aol M= BEe] S/dulS=Atoll Al 2016 2
21201649 89 190747)2] S0 7 dlol ]
g31ct. 24 HlolEle 108 7120 2 24

bR 2E SES ARSIt Water).

ol Y o} Yol AL}

Ao A 5 Ao HE 2= S b

2k o] 2oy dlolERhE ALge

At (Temp avg, Temp max, Temp min, Hum avg,

Hum_max, Hum_min). 3t &2 Ao A 3] HHA]
(Regression) 7]3k9] 2~ o ZHyto] of]e R}
Al (Classification) 7|%F9] T}i,“—%k d|&=5 Ryt
SR 7 AR B8 3500LE A
Asto] Beeol 3500LoJskel Aol 0, kel 2
Loll&= 12 Tt} (Water bin). & oI-Lof| 4 &85t o
o]l 2] FAF £ 1o YeERHIT

k;l T‘g e o
| J w
RN % mﬂ r}m

N 2N
mL Oﬂ

)

i)

of
\J

1561



HEHESLEE=EA

Table. 1 Attribute of environmental data in the pig-farm.

Mark Explanation Average Star}dgrd Unit
deviation
Temp Average 1835 1.89 e
avg Temperature
Temp Maximum 2985 226 e
max Temperature
Terr‘1p7 Minimum 26.98 1.82 C
min Temperature
Hum_ Average 58.55 10.54 %
avg Humidity
Hum | Maximum 66.89 10.40 %
max Humidity
Hum_ ) Minimum 48.28 12.55 %
min Humidity
Water Water 4155 704.64 Liter
Water_ | 0: Water <3500 .
bin 1: Otherwise 0.78 041 Binary
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Fig. 1 Scatter plot of Average temperature, average
humidity and water usage.
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Fig. 2 Regression tree for water usage prediction in pig
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Table. 2 Accuracy of regression algorithms for water
usage prediction of pig farm.

Algorithm MSE R2-score
Linear regression 388.21 0.29
Regression tree 470.56 0.42
Adaboost regression 367.84 0.49
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Fig. 3 Performance comparison of regression algorithms
for water usage prediction in pig farm.
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Table. 3 Accuracy of classification algorithms for water
usage prediction of pig farm.

Algorithm Precision Recall Fl1-score
Logistic 0.85 0.94 0.88
classification
Decision tree 0.53 0.7 0.60
Linear SVM 0.85 0.87 0.85
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Fig. 5 Performance comparison of classification algorithms
for water usage prediction in pig farm.
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