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How to Improve Suitability of Iradiation Utilization in Development
of Linear Regression Model for Estimating Paprika Productivity
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Abstract The amount of sunlight (irradiation) acts as a very important factor for paprika (Capsicum annuum L.)
productivity, but there are difficulties in developing a standard model for estimating paprika productivity using
irradiation factors. This study was conducted to investigate how to increase the suitability of using irradiation as
an independent variable when developing a standard model. In the linear regression analysis using the
independent variable (cumulative irradiation) and the dependent variable (cumulative productivity) were classified
as the average value of the total farm productivity (MTFP), and above and below (MHFP, MLFP) based on the
average value, respectively. The RMSE value of the estimated linear regression model was 0.9418 kg-m™ in the
MHFP, which was significantly lower than 1.5468 kg:m™” in the MTFP and 1.3812 kg-m” in the MLFP. And
in due course of time (month), RMSE value was also the lowest in MHFP, below 1.0 kg:m” in all months.
Therefore, when developing a regression model for estimating paprika productivity using irradiation, it is judged
that it will improve the suitability of the estimation model by classifying and analyzing the difference in
productivity of farms with an appropriate method.
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Figure 2. Monthly mean productivity of 11 paprika farms.
bars are standard deviation
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Figure 3. Monthly mean irradiation of 11 paprika farms.
bars are standard deviation.
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Figure 4. Linear regression between cumulative irradiation
and productivity using mean values of 11 paprika farms.
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Figure 6. Change in RMSE of linear regression in
estimation of cumulative productivity of paprika using
cumulative irradiation of greenhouse over time. MTFP,
MHFP, and MLFP: total farms, farms with high, and low
productivity, respectively.

S

EnjEolq A4E o3-S 9 o dEay
39, W EP~E, H2d(ConvLSTM) LiEES
o

Hl kS Al Held welA ZAASRY7E 7P



The Journal of the Convergence on Culture Technology (JCCT)
Vol, 7, No. 4, pp.779—783, November 30, 2021, pISSN 2384—-0358, elSSN 2384—-0366

B
o
S
PO
tjo
fd
v
p‘Ll
=)
—r
L
)
tjo
et
oo
S
oty
=t
Mo
)
fo Mg oo
[T o)

(
==

RE A%E Fiet & 0 B2 gyt wE
fdos o FAGFES G8dt] S 45T
T oE BFE P st & A S V)E
o7 Al wet ERete] RYPS EEhs Zlo] &8
Aolt}, 53, AakAe] & wrkE fld BE IR
g el A eSS 9% Syuclew o 3
TS TS ool Afe Aow fddd 1
gub Aol e FTEAE RS SHEcdS
Asirg s7pd 7R dS = 3 288k A
a8 Ao gk

v. & 2

e 94 RMSE & MTFPoM 1.5468kg-m ' MHFP
0.9418kg'm?, 18]3 MLFPe|A] 1.3812kg'm &
UERgT) Al7te] Aokl wet 2E&E €l A3

2ge] RMSE & MTFPt MLEPOlA 7242}
15-30kg'm %%} 1.0-1.7kg'm * ¢S Yehha, Fut
TR AeE gho]l AR sHAYE MHFPOllA = B&
o] 10 kg'm? olekgon, FubLe 245 vha
oM Aotk webA A A5 AT 2T
AR =5 A Syuclons gpgdare] 24 4
T ALK o] Lo 7} EA = oz
e,

References

[1] Korea Agro-Fisheries and Food Trade Corporation
(KAFFTC) “Kati ‘export and import information
of paprika,” (in Korean) https://www.kati.net/pro
duct/basisInfo.do?lcdCode=MD147, 2020

[2] J.Y. Lee, KD. Jung, KH. Ryu, and S.Y. Park,

“A Study on the Analysis of Regional Tourism
in Uljeongbu Using Big Data,” J. Convergence
on Culture Technology, Vol. 6, No. 1, pp. 413-418,
DOI: 10.17703/JCCT.2020.6.1.413. doi.org/10.17703/
JCCT.2020.6.1.413

[B1SW. Lee and MY. Han, “Utilization and
Analysis of Big—data,” International Journal of
Advanced Culture Technology, Vol7, Nod4,
pPp.255-259, 2019. doi.org/10.17703/1JACT.2019.7.4.2
55

[4] W.J. Jeong, D.J. Myoung, and JH. Lee,
“Comparison of climatic conditions of sweet
pepper's  greenhouse between Korea and
Netherlands,” J. Bio-Environ. Control, Vol. 18
No. 3, pp. 244-252, 2009.

[5] WH. Kang, LH. Hwang, D.H. Jung, D.P. Kim,
JW. Kim, JH. Kim, KS. Park, and J.E. Son,
“Time change in spatial distributions of light
interception and photosynthetic rate of paprika
estimated by ray-tracing simulation,” Protected
Hort. Plant Factory, Vol. 28, No. 4, pp. 279-285,
2019.

[6] JW. Lee, HC. Kim, PH. Jeong, Y.G. Ku, and
JH. Bae, “Effects of supplemental lighting of
high pressure sodium and lighting emitting
plasma on growth and productivity of paprika
during low radiation period of winter season,”
Kor. J. Hort. Sci. Technol., Vol. 32, No. 3, pp.
346-352, 2014. doi.org/10.7235/hort.2014.14029

[71SE. Song, T.J. Park, ]I Bang, and HJ. Kim.
“A study on the prediction model for tomato
production and growth using ConvLSTM,” J.
KIIT, Vol. 18, No. 1, pp. 1-10, 2020. doi.org/10.1
4801/3kiit.2020.18.1.1

e TE = E TN RN
320101—-03—-2—SB020) X|¥

- 783 -





