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Abstract. In this study, analysis was performed to identify three greenhouses located in the same area using principal
component analysis (PCA) and linear discrimination analysis (LDA). The environmental data in the greenhouse were
from 3 farms in the same area, and the values collected at 1 hour intervals for a total of 4 weeks from April 1 to April
28 were used. Before analyzing the data, it was pre-processed to normalize the data, and the analysis was performed
by dividing it into 80% of the training data and 20% of the test data. As a result of PCA and LDA analysis, it was found
that PCA classification accuracy was 57.51% and LDA classification was 67.06%, indicating that it can be classified
by greenhouse. Based on the farmhouse data classified in advance, the data of the new environment can be classified
into specific groups to determine the tendency of the data. Such data is judged to be a way to increase the utilization

of data by facilitating identification.
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Fig. 2. Instrumentation sensor.
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Fig. 3. Environment data; (a) A Greenhouse; (b) B Greenhouse; (c) C
Greenhouse.
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Fig. 4. Environmental data frequency.
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Table 1. PCA (principal component analysis) value.

B¢ wtxel} 4o 48

Table 2. PCA (principal component analysis) summary statistic.

Variable PC1 PC2 PC3 Classification PC1 PC2 PC3
Temperature 0.7118112  -0.04941046 0.7006307 Standard deviation 1.3135 1.0117 0.50121
Humidity -0.6830065  -0.28131111 0.6740669 Proportion of variance 0.5751 0.3412 0.08374
CO; concentration  -0.1637892 0.95834371 0.2339881 Cumulative proportion 0.5751 0.9163 1.00000
Table 3. Discriminant function coefficient.
Classification LD1 LD2
Temperature 0.8622565 0.7648161
Humidity -0.1805741 1.4024534
CO; concentration 1.4018140 0.5539150
Constant 0.03040701 -0.01542835

Fig. 6. PCA Result Evaluation (training data+ttest data).

-2 OJH|sk=PCl, PC2, PC39]| thgt 5 2] ol =& 1t
el Zolck of| & =0] PCI, PC2, PC3E £rhH, PCI =
0.7118112 x Tem. —0.6830065 x Humi. —0.1637892 x CO,2]
A1S- 71 A= A o)1, PC2 =-0.04941046 x Tem.—0.28131111
x Humi. + 0.95834371 18]3L PC3 = 0.7006307 x Tem. +
0.16740669 x Humi. + 0.2339881 x C0O,2] AJo] uFE0]7]
o} o] A A4HEI PC1 g2 Fig. 59] 1 i) x2 Es)
CEEEZR: !

Fig. 6= 749 PC17HPC2 5 x&7hy %02 Lpehjo]
o] ool Rj=x] BAZukE Bohe) & Tefmoli, A
A, B £, C A0 418 TR Slelo] 47 e sow
TSI o] A 98 BaZTe] Aok BAE et
Y 32 ARgSlo] 245 PCI, PC2, PC39] #32H3}
(standard deviation) 2} Z}2+2] 7|0 E(proportion of variance)
2]a1 Y4 7]6]-8(cumulative proportion) Table 22 =

MEAZ A X, M30H x1= 20214

af| RIS 4= Qi o 7| A 7] of&olgt 2} ghgo] KA of) ol
L Hr o] JFHE 7 =A1E Qulgith

Table 2+= 7}7}9] AR} 212F0] 7]of& T1e|al 2]
(cumulative) ¥ 7]0]8-8 ER15H= ot} o] =PCl AL 5}
U= 57.51%5 A9 4= 93, PC2= 34.12%, PC3+=
8.374% A =5 AT 4= Qlrh= oJujo|tiLee, 2018).

o2 AP I RS =383t 23S Table 30 YR
Ak
9] 3£ Table 30i|4] 227 AgehHE4(LDI1, LD2)2] A& 4
A7 U2tk oA TS0 = AR LD1 = 0.8622565 x
Tem. —0.1805741 x Humi. + 1.4018140 x CO,. +0.03040701
Q}LD2=0.7648161 x Tem. + 1.4024534 x Humi. +0.55391503
% C02.—0.01542835 0]t} 37] 0] M55 5 Alof| gt ¥
T AT GHEE H)7F e A2 ARgSto] BA1S Seagsith
E 5 WE He7HeS A2 LD1o|H, LD1 Ao & s 7t
S A o & wdsly] $ial T AFUAke] B s O] Fig.
7= FASFT
Fig. 70| 4] THH 4] 0 2 1}-2 A 2419] | o]E}1=-2.47108~
2.4199189] W= 7}x|H ZoJZe 1.0697750]1L, B 2A]
2] lo]E|+=—-5.03431~0.276817 2] FL|E 7HAH SF7-2>
—1.611180]t}. C 2419] HloJEl&= —2.71655~3.763126 2]
Hol2 x| 20l7k2 0.8164730|T}. o] DA T E 7he
HAE A& T A2 0|7} o] R o g AdE 7
Q1x)9] 7]20] Ect. LD1 4|0 2 shiE gho] oS Ao s
gRlsl7] el =dll B7ke et B Bk e 24
o] dloJE 80%E THARE AMESIIL o]FA| 5E
LDA Zd&o] A g]o]E] 2] 20% Q] HIAE AR E Wo] o=

N
w



oo 03
I I

UL - oA - o8 - B - uAA - UEe
1 1
[ T 1
4 -2 0 2 4
group A
o
o —i [ —
o

oo

03
I

group B

Fig. 7. Discriminant dimensional distribution of LD1 equation.

Table 4. Classification of test results.
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B Greenhouse data C Greenhouse data
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