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ABSTRACT

With the development of IoT devices and diverse of service based on various of data, a data platform that
can efficiently manage data is required. Accordingly, existing work for data platform have been researched. It
still need to method to boost utilization for using of data platform. In this paper, we design DPaaS based
distributed cloud and demonstrate the utilization of the data platform through a smart farm service scenario.
According to scenario we evaluate the using the LSTM, convLSTM, and GRU algorithms for prediction of
strawberry production. As result of the experiments the RMSE value of the LSTM algorithm was 0.6828,
which was selected as the optimal algorithm and applied to the learning model in DPaaS. In the future, we
plan to utilize the data platform by improving for convenient user access. It is expected that DPaaS will be

used not only data platform research but also related research for smart farm.
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Table 2. Hyperparameter tuning

Hyper conv-
Parameter LSTM LSTM GRU
Activati
ctlvaFlon tanh softplus tanh
Function
Ontimizer Stochastic
P . Adam Gradient Adam
Function
Descent
Dropout 0.2 0.2 0.2
L M -
OS.S Huber canSquar-e Huber
Function d Error
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378]ZS Epochs 10002 318 wj= ek
A3 A3} Epochs2 10022 32 @] RMSE Fto|
31, Training Timeo] A Ae, 7t daz|EFHE=
Epochs S 10022 g wjo] 157] 53] RMSE %t

I 3. AEF o= ndl Ald Az}
Table 3. Result of productlon prediction model
Epochs Model RMSE Tra(i;ir;in'g)ime
LSTM 0.6828 0.6708
100 convLSTM 0.9650 1.0619
GRU 0.7074 0.6022
LSTM 0.7646 1.8575
300 convLSTM 1.0259 3.1475
GRU 0.7721 1.6879
LSTM 0.6986 3.1395
500 convLSTM 0.9761 5.2718
GRU 0.7467 2.8090

www.dbpia.co.kr



=+ / DataPlatform as a Service(DPaaS)S $|3F #4F &

& vl Egkar, ohy 2§ 7ol =R ehRgdch

I 79 T Aol YL LSTM, 54
< convLSTM, =48 GRU ¢72]Z2] RMSE %t
< YERAch RMSE W3k K 5% ConvLSTM &
a2]=2] 19183, FHAF2 D T4 LSTM Lae=
2] 0.0910°]c}. 54 RMSE 73 B3-S o, Al
7] Ldare]E F LSTM garz]Ee] RMSE Fte]
< 542 671, convLSTM®]| 471, GRU <ze|Zo]
5 FAow L}EP;M

HA| daelEs A fd8 TEAE ol
T, =] Ak owﬂé dojrle ez 7}
Z2]2 Z=o] RMSE 7to] We otvg|ze AR alx
2} Ehodek #$A o ® LSTMe| A3sirlar b3l
o] & FABh= dlole FEe| ®r| Ak oS ®
ﬁloﬂ /\]._9_3}11 olﬁg]_%_gi zJ,s_s]_oﬂr/]_

the 11 82 A, B, C Al 571 s 2|
AR oS a9 ZE depdid

A5 H7tellA= RMSE 3holl 715 7ol i
2|58 AR, dE A ge 2d=ZE e
et HAAL AA) k] dlo|E, W7lAL LSTM,
ZZEAL convLSTM, F3412 GRU <re|E9] o
Z s vehich

dlolel7} ARl A 255<ke] HolelE #4135}
o] 71 thg- 155 dIEshe Ao, A 257k aXﬂ
e dlele] Rt Fr1=Eck o] F ClEE = viA|
15 B oS 2SS e A 3 veRick

#|Z$A ° & DPaaS+ #HA 02 AAH LSTM 4oL
gZo g wy| ik olE B4 Az} qu| s AT
gt Au|aE Algsie kgt wEe] HelHE
s ﬂﬂ«i NZ A3 32 o] AR, Al=st
e}

&
1@P¥%ﬂi§%#%¢ﬂ%ﬂ%@%%
Zah A5e Ale o3 SE SE 91a B
52 @ 5 glo] 2vhEg o) wl g
Azp g o) Zohel Eaph ok

RMSE Graph by Farms
rmse_mean_LSTM
rmse_mean_ConvLSTM
= rmse_mean_GRU

:JJJJ J ||||

Farms

a2l 7. ¥4 RMSE 29=
Fig. 7. RMSE graph by farms

Prediction Result_A

Production

28 30 32 34 36 38 40
Week

Prediction Result_B

Production
©

=
— Actalyield w
4l — comasm
e —
=
% 28 32 3 3 38

20 22 24 40

Week
Prediction Result_C

!
j
— isTM H
GRU i
i
i
| |

: \) M
i
!
> ]
i
0 i

21 23 25 27 29 31 33 35 37
Week

Production

J7 8. daEEd o5 ¥4 2=
Fig. 8. Prediction analysis graph by algorithm

v.d B

&% dlo[e]7} ofAwiA] wo]E]
24 AAAL slek olef] wet H)
e %%”\% 1‘“& A7k A1) FolA|ut, ol %E“
I AdA B o) o]v] 5% dlole] FES Al
2 &gabr] 913k 243t wikle] dasieh
B s dlelE FHE AA 2 dlele FH%
FAshE Sl Aol Adv]E wle} o], ohgat 2
< 35 7P egsisich

%1 M4, DPaaS(Data Platform as a Service)S %]
A 29 Ape) dole] FAE T A
7122 Fok AT mdeA] Ak SEhes 7k

SAES AR, A IskE 2 5 ol
I AAZE ARl w2 A & 5 qlvks A Al
WA A S HAsks 4 olvk %3 F7tell Edge
Node, EdgeZ A-4-5= A= &% [oT 7]&] W

2 dlole] 4, A% 5ol A 7 el
wo] o] 5 &gz Zlo] EEAo| B H =tellA
AlFske ik Sk 7Rk oy FHE &
7} ko AbgE= AFsirlal 3 5 glem, o=

7HES & DPaaS 725 AASACH

F

547

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences '22-03 Vol.47 No.03

I WA, DPaaSE
o ul2 dlole] FHF] FAs) ¢ ekt o
PEe
289l Zlolck dlold 3
dlole] FHhE FFollA & 9 o] Yo} w2 A

=°]

o]-83k dlofe] £4 Anlx A

e
Ao} 714 kel BAL vjole] ZUE

ZE o] FA3E Yk

ﬂ fr to mlm OH

Qs HA A Aselel Wk o2 sl

DPaaSt ARSAFES] B dole] ¥4 IS &
7] Brhs Sl 2 ’_‘]ﬁil‘ﬂ dE]ES AH|

He 2 Al weowZH =
gl An)2s o] 8ol thEk X&A]) 8o
3l
A A, 2ehEt Aplzs A S 913 AR e,
o) ] AEl B2 AN o 2D HHs)h wal
&

& Al 4 Al

7N

Aol A7 AT 7 =ellAls A 2o Af

5 wr] Ak oSl gk dlofe] 4

< 7A

o
A ~eled AUe] s PAksle] Alaat
Jo_
o] ahg vk Holrh AFe Az
157H wAel dlelel® Aleslgict.

sp7] f13l Al 74 g b

=
255 E8 A ‘é% A &sle] s, ¥4 A3} RMSE7}F
0.6828 2. Il LSTM Lwe]&S AA sk 4
=
=

A o7 x}82}e| A DPaaS=
Se As drelEe H45d AIE e
Wikl o5 24 A3hE A5 02 )82

7] A

9l £ AL o)

=5 Aulssfale] Aol

1% o el EE B A7 ) coleg
7 7ol E Baw

PN
nn =
Sholl 7143 A= 7diEich
5 AEHQ S SRl ] Ak oS 2
o] eaks F3 AlEE w5 =S T e,
2mlESte] DPaaSE 483 A5 A5 AT o

Hole), wat nrh Heldt Welz AT 4 YED
(e}

dlole] FAFE AT 2 =l

(1]

(2]

548

References

“Data is the New Oil” Retrieved Oct. 5,
2021,
data-is-the-new-oil-a-ludicrous-proposition-1d9
1bbadf294

C. H. Yun and J. I. Kim,
review on ai platform for public sector,” J.
KICS, vol. 45, no. 11, pp. 1994-2003, Nov.

from https://medium.com/project-2030/

“A  systematic

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

[11]

[12]

2020.

A. Kim and J. Lee,
using open based deep
engine,” 2018 Int. Conf. PlatCon, pp. 1-6, Jeju
Island, Korea, Jan. 2018.

H. S. Noh and Y. S. Lee, “Determinants of

growth variables on

“Data analyst platform

source learning

smart farm tomato
production,” The Soc. Convergence Knowledge
Trans., vol. 8, no. 3, pp. 17-25, Sep. 2020.
S. E. Hong, T. J. Park, J. I. Bang, and H. J.
Kim, “A study on the prediction model for
tomato  production and growth  using
ConvLSTM,” J. KIIT, vol. 18, no. 1, pp. 1-10,
Jan. 2020.

S. Y. Lee, Y. H Kim, and A. Y. Son,
“Multi-channel platform architecture design
for efficient data collection in distributed
cloud computing environment,”
Congr. 2021, pp. 1310-1312, Jeju Island,
Korea, Jun. 2021.

D. H. Kim, B. S. Park, and J. S. Yang,
“Architectural design for SPLE-based inertial
navigation system software platform,” J. IEIE,
vol. 58, no. 3, pp. 79-86, Mar. 2021.

S. W. Kim, D. W. Kim, and J. H. Choi, “A

cloud openlab platform for ai traffic data

Korea Comput.

sharing environment,” Korean Soc. Civil Eng.
2020 Convention, pp. 2013-2018, Jeju Island,
Korea, Oct. 2020.

H. G. Han, C. Y. Lee, and Y. G. Park, “A
plan to build an integrated data platform for
real-time data collection and analysis of
extreme ocean spaces,” J. Digital Contents
Soc., vol. 22, no. 6, pp. 989-998, Jun. 2021.
H. J. Kim, J. H. Ra, W. R. Jeon, and P. K.
Kim, “A study on construction of platform
using spectrum big data,” Smart Media J., vol.
9, no. 2, pp. 99-109, Jun. 2020.

K. J. Lee and E. Y. Kim, “The role and effect
of artificial intelligence (ai) on the platform
service innovation: The case study of Kakao
in Korea,” J. Knowledge Manag. Res., vol. 21,
no. 1, pp. 175-195, 2020.

M. K. Nam and E. T. Jung, “A study on

mobile terminal application of manufacturing

www.dbpia.co.kr



=+ / DataPlatform as a Service(DPaaS)E $|§+ ¥4l Ze}$-t 7]uke] wr] Aalek 223} o

i

Y
el

Aol e A

2

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

data analysis platform-focused on the case of
Changwon smart mountain cluster-,” J. Kor.
Soc. Design Culture, vol. 26, no. 1, pp. 145-
159, Mar. 2020.

J. W. Lee and S. J. Oh, “Analysis of success
insurtech and digital

cases of insurance

platform based on artificial intelligence
technologies: Focusedon ping an insurance
group ltd. in china,” J. Intell. and Inf Syst.,
vol. 26, no. 3, pp. 71-90, Sep. 2020.

H. T. Oh, J. M. Yu, C. J. Jung, and J. K.
Choi, “Data analysis and consideration of
radar-based contactless biometrics monitoring
testbed for single elderlyhouseholds,” J. KICS,
vol. 46, no. 6, pp. 1056-1064, Jun. 2021.
“Digital NewDeal - BigData Platform,”
Retrieved Oct. 5, 2021, from https://www.
bigdata-map.kr

“Modern Data Platform,” Retrieved Oct. 5,
2021, from https://medium.com/@vpowell4/
the-modern-data-platform-8f82318ec70

A. Y. Son and E. N. Huh,
architecture based on container virtualization

in distributed

“Migration
for efficiency improvement
cloud computing,” Korea Comput. Congr.
2015, pp. 1250-1252, Jeju Island, Korea, Jun.
2021.

“Top Strategic Technology Trends for 2021,”
Retrieved Oct. 5, 2021, from https://www.
gartner.com/smarterwithgartner/gartner-top-stra
tegic-technology-trends-for-2021

I. H. Bae, “Design and evaluation of an
hierarchical  data

iot applications,” J.

edge-fog  cloud-based
delivery scheme for
Internet Comput. and Serv., vol. 19, no. 1, pp.
37-47, Feb. 2018.

L. J. Kyung and S. B. Moon, “Intelligent
smart farm a study on productivity : Focused
on tomato farm households,” Asia-Pacific J.
Busin. Venturing and Entrepreneurship, vol.
14, no. 3, pp. 185-199, Jun. 2019.

J. U. Park, H. H. Ahn, and B. K. Lee, “The
system(ADS)
based on DeepLearning for improving crop

agriculture  decisionmaking

productivity,” J. Kor. Inst. Inf, Electron. and

(22]

(23]

(24]

(25]

[26]

[27]

(28]

Commun. Technol, vol. 11, no. 5, pp. 521-
530, Oct. 2018.

S. K. Kim, J. H. Lee, H. J. Lee, S. G. Lee,
B. H-. Mun, S. W. An, and H. S. Lee,
“Development of prediction growth and yield
models by growing degree days in hot
pepper,” The Kor. Soc. Bio-Environ. Contr.,
vol. 27, no. 4, pp. 424-430, Nov. 2018.

M. S. Aslanpour, A. N. Toosi, C. Cicconetti,
B. Javadi, P. Sbarski, D. Taibi, M. Assuncao,
S. S. Gill, R. Gaire, and S. Dustdar,
“Serverless edge computing: Vision and
challenges,” Australasian Comput. Sci. Week
Multiconf, no. 10, pp. 1-10. Feb. 2021.

D. Beimborn, T. Miletzki, and S. Wenzel,
“Platform as a service (PaaS),” Busin. & Inf
Syst. Eng., no. 3, pp. 381-384, Oct. 2011.
“Rural Development Administration - public
use of smart farm excellent farms,” Retrieved
Oct. 5, 2021, from https://www.data.go.kr/
data/15042594/openapi.do

“SmartFarmKorea - Facility Gardening
Dataset,” Retrieved Oct. 5, 2021, from https://
www.smartfarmkorea.net/front/open/dsOpenFcl
gdnList.do?menuld=M01060301

“pandas API reference -
Retrieved Oct.

DataFrame -
5, 2021,
https://pandas.pydata.org/docs/reference/api/pan

resample,” from
das.DataFrame.resample.html

T. Chai and R. R. Draxler, “Root mean square
error (RMSE) or
(MAE)?,” Arguments against avoiding RMSE
in the Iiterature, Geosci. Model Dev., vol. 7,
pp. 1247-1250. Jun. 2014.

mean absolute error

549

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences '22-03 Vol.47 No.03

0| Ml 4 (Se-Yun Lee)

2013\ 29 A A5
By} £4

20151 294 A3|ehstaL A
Elsha} AA}

2020 3YL~3A) xS

& 7l a7

Fis

3¢

e

3

L

<Iltel SRR A, Wdleld, 7St
[ORCID:0000-0003-1157-167X]

Z & & (Junkyeong Kim)

20109 2% st 1
FAA| 2 EFE ) £

2012+ 29 : AdrFhlEkal u-City
38} AAt

20181 8 : Arddigw 7
A A 22 wlF-s3) uhaL

2099 5U~&A] : 2AH G5
7L a4

<Al Hol> ToT AlA, AXA T E]2(SHM)

[ORCID:0000-0002-6503-7950]

Z & 2l (Hye-Rin Kim)

20181 3Y~3A): o}t
Akdastat st

<FlRol  dlele] Qv o]
<, 71A, dloleple]d

550

£ & 8l (Jeong-Min Yoo0)
2018 39~ : ot
aredgetat s

<Al Fol> mldolE, 7|AE}
%, dlelelvteld, AFFEIn]
A

£ 0} ¥ (A-Young Son)

20131 2% A g 5%
By} £4

20159 29 : A3dstw 5%
Elgstat AAf

2020 24 AIdigw FHFF

Elgstat whap
20208 49~20201 129 : &
77 |edT A7
20211 9~3A : AAN G 7]sdTd AdddTd
<Fltel FER-E FAFE, AL HldolE
[ORCID:0000-0002-8291-6033]

www.dbpia.co.kr



	DataPlatform as a Service(DPaaS)를 위한 분산 클라우드 기반의 딸기 생산량 최적화 예측 모델 선정에 관한 연구
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. 본론
	Ⅳ. 실험 및 평가
	Ⅴ. 결론
	References


