IBRNIBSEHRYEE 1> V1 -7 FNAIR& VX574 Vol.6 No.1 22-32 (May 2016)

a2 a2—7 « AT LER

\'l

SW-SVR 7% F\\ 7z Jitdx [E = BR B a0 IR o 2 7 4 O it

e THLS b B2 SR M2
B LW KR W

ZftH 201510810, #*$%H 20165F2[23H

BE | RESE T, JcﬂM\ v b =7 HOWCREEWORERECEFRRZIUEL, 2ok &Ik
DUAZIE U 22 2 HEICAT ) ¥ AT L OO S Twa, L L, BfEY A7 4T, EEE
HORBELHICLAHE A EYICHEHLINTOAWE WY BENS 572, F 2 TR T, EB¥EiEHE
DFREETHERE S N5 FREIHIEH 2 AONMEL LISEE»D ) Ty A LZHEIT 5728, SW-SVR & Hw
tﬁﬁaxaxf)ﬂﬁﬁh‘%nﬂﬁﬁ%l WY AT LA ERIRET SH. SW-SVR 1Z, BIEOBREE L L 72 FHlE 7L ofsk
R A BB RS LT, BHERTHIRL O OSME L2 TN EEHRT L. TR AT L4071
oA THEEL LT%?«%WKE%(HI IS AT L2 EREL, 70 by 4TV AT L% VB EIEER
M L72RE, SW-SVR IZHERDOTFHIT-H:04 v F 4 a8 s & b, SRWIE O TR KIgIc
B L, FREEFICIINERE %L Lo 2 b~ M 2 S 5 Z L ICHRI) L 72,

F—TU— R ESE, BREHE S A7 4, BERIT, YR — by s —0lE, Mt YAy T2

Evaluation of Agricultural Environmental Control System Using
SW-SVR

YUKIMASA KANEDAL'®  HIROFUMI IBAYASHIZ YUYA SUZUKI?
MasAHIRO KURODA? Naokr OrsHr*  HirosHI MINENO!'?

Received: October 1, 2015, Accepted: February 23, 2016

Abstract: In the agriculture, environmental control systems are becoming more widespread and sophisti-
cated. The systems collect the environmental information using sensor networks and control depending on
the situation. However, it is difficult to reproduce the control based on the experience and the intuition of
farmers using existing systems. In this paper, we propose agricultural environmental control system using
SW-SVR. The proposed system can do farm work like farmers without relying on famers. This system uses
SW-SVR that can predict future environment with high accuracy and low calculation cost. We implemented
nitrogen absorption amount prediction control system as the prototype system using SW-SVR and evalu-
ated the prediction performance of SW-SVR. The results demonstrated that SW-SVR reduced remarkably
the prediction error of nitrogen absorbed amount compared with conventional machine learning and online
learning. In addition, the proposed system cultivated high quality tomatoes that have over 8% of sugar
content.
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Fig. 1 System architecture.
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Table 1 Data that was used as independent variables.
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5. FHMZEER

5.1 EBRAR

HI Y AT A OFFHERTIE, 4= THRRAETT k54
TEHWT, RETH SW-SVR L4 2 Pl THEcaE
WIETHE 7N 2 S L, SW-SVR OFllAEEE % 5#:4fi L
72. SW-SVR OFHHEREHICES L TiE, 4 Wi H T 8E % 5
BT — 0% 4,200 &£ 47, ETVREE OB O I
BIDSHIEENC B A 5 2 iz, AR O AN L
7o, F 7o, EBRIIRHETRINE SN AR RS A 2
&, SW-SVR 2 & 2 Tl o4 itk % 54l L 7.

5.2 EEBRAE

FHWE LA 2R 2 \ORY. 72721 SW-SVR ®
BEHHEORIE, PHERATT CICAER SN TV AR
WA OFE 7 — b FUE T VRIS 5. £
72, RFEBIEROMM 2 Mg L723Hiio 720, FHfi H
NOT =% % 3T _XTFMT HOTIER L, FGIHEZ179
B 6 RO T — % DATFRT 5720, TSSO 7 —
ST 54t E 2%,

TR DOFRIZIZ1E Mean Absolute Error (MAE) (35X
(3)), Root Mean Square Error (RMSE) (3 (4)), Mean
Absolute Percent Error (MAPE) (3 (5)) @ 3 fiJH#% H
W5, NISFHEMH O 7— 2%, v, (3 i FHHOEM, § 13
1% H Oz 7R,

N A
> lyi — il
S (4 — )2
RMSE = 5L774f (4)
N ~
MME:%? ﬂ;% (5)
i=1 o

A 41E, SVR O3 ICHMFEO T VT ) XAk
L CIL L FI &% Artificial Neural Network (ANN) &
Random Forest (RF) M L7z, & 512, SDC &%
L7222 TTM%EAT) kb D (k-Nearest Neighbor
algorism | KNN) & l#$ 5. kg, Billsy—42 &

B S p i L R 2

Table 2 Learning periods and evaluation periods.

Bkl FEAI 91
bl 2014/10/31~2014/11/25  2014/11/26~2015/2/1
A 6 Bi~18 B 6 If
T— KR 4148 54 1
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RCOFEERFT—=5 2 fFET, PHEOFET— 51252
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DNy FER L HAGHREDVIEF 12D 2.
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REBOT S) r— 3 yCHHET ABICIE, BEo%E
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5.3 ERER - EE

MR AR IC BT A2 FHTEI Lo TR EEZR 9 &
R4IRT. EFUEECR/MEZRL72FE TV T) X
41%, MAE & MAPE T3 SW-SVR T& Y, RMSE Tl
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£33 Fa—ZVIHGENRTA—F

Table 3 Tuning parameters.

Parameter] Parameter2
SVR Cost v
ANN Eingo==v Mk Weight decay
RF BT 2R E O
KNN k
Jubatus sensitivity regularization_weight
SW-SVR Cost v
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Fig. 9 Prediction error.
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Table 4 Prediction error (detail).
AT TMFIE Avg.  Std.
SVR ANN RF KNN Jubatus SW-SVR
MAE 26.28 2429 12.80 11.85 17.03 11.67 17.32  6.50
RMSE 29.29 3259 14.90 13.78 19.58 1526 20.90  8.10
MAPE 956.95 810.98 333.73 329.71 644.79 170.90 541.18 310.24
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Fig. 10 Prediction values and true values.
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Fig. 11 Model building time (1,000 learning data).
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Fig. 12 Model building time (10,000 learning data).
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Fig. 13 Model building time (100,000 learning data).
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Table 5 Reduction rate of model building time.

B T ) R [ ] )
T & 1 6 12 18 24 AR
26.65+
1,000 {4 8.71% 26.46% 33.67% 32.67% 31.77%
10.41%
53.25+
10,000 f  37.62% 55.88% 57.21% 56.95% 58.60%
8.79%
60.85+
100,000 f:  65.77% 59.65% 58.87% 59.05% 60.90% 5 86%
. 0
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Table 6 Extraction rate of learning data.

B - 0 i P (B )

T — X 1 6 12 18 24
1,000 {4 61.65% 61.86% 61.80% 62.03% 61.73%
10,000 £  61.66% 61.87% 62.26% 61.61% 61.98%
100,000 :  61.31% 61.65% 61.61% 61.80% 60.86%
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