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Utilization of Sensor Network System in Agriculture

TAKASHI OKAYASU™' DAISAKU ARITA™? ANDRI PRIMA NUGROHO'!
TAKEHIKO HOSHI™® TAKASHI YOSHINAGA™ EIJI INOUE'!
YASUMARU HIRAI''! MUNESHI MITSUOKA™

Agriculture is dependent on climate, weather, soil conditions, and crop types. Therefore, farmers have tried to develop and
improve their own cultivation techniques and senses during the long-term experiences so as to fit the peripheral field
environment. Therefore the authors have tried to develop the informatization agricultural supporting system called “Agri-eye” to
optimize the agricultural production system. This system is composed of field environmental monitoring system, work history
recording and management system, and so on. However, measured data stored in agricultural information database are rapidly
increasing owing to an increase in the number of monitoring devices and sensors installed in such devices. Thus, to extract
feature values from such vast data, it is necessary to develop several numerical methods. The change point analysis program
based on Singular Spectrum Transformation (SST) was applied for extracting the difference of cultivation environmental
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conditions. In this paper the utilization of the sensor network system (SNS) in Japan agriculture will be introduced.
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Figure 2 Field environmental monitoring device and the data

transmitter
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Figure 3 Flowchart o field environmental monitoring

gb0o00o0bOobo0o0o LANDODOODOoD3GwirFidO
gboooobooboobobooboboboboon
O0o0oo0ooobOo0oDbO AgrieyeJO00OO0OODO
oobooooobooooobooon



Vol.2014-CVIM-191 No.12

IPSJ SIG Technical Report 20147373
o B nw\m P 2
I ﬂ' WER S 1A W ammecaTER 80 0 (K ¥
(WWTWW MW BLEOEOE .
C[ilele] sl {EZER (2014 |- 01+ FTTES0 v | EH
FEELLS, "”°’»°’°°’° SIS whafiafsheff]  [2]offl]n : TR ol :
i”‘: 'fi"fd’i ‘-‘fib-f’ -fp‘-f" “;f‘ 19 n ?l 22 23 u I ;: :: : :: : :: :: i%% (FE’E’LE; seedg) IIRE(HENES‘:) %m W %
7&11:}_%)2};; 26 2728|2030 11 sl | - ) (58)
-l ) = &S| 2014-01-31 | (2014-03-30) (3 |-o8
WEWMMWMMMWM%W , T i . (5383)
“ m m & 2014-01-24 | (2014-03-25) | 53 (10) [-50
ALl
AOCTTITTI1777 i mmca | 2014-01-15 | Gora-oa2n) [ (89 | ) |-ae
HHllF —RnET AN ¥ ( : i
=N Bl | 2014-01-068 | (2014-03-16) @%) (e8) |-+
. 2 i S w8 | 2013-12-20 | 2014-03-08) gg)) @8) |-24
‘ m ‘ ‘"*' T 2051221 | Goracson) g%)) (49) |26
y VN Vi “ f o 2013-12-10 | (2014-02-18) g%)) (G5 |15
o ” C wmmuas( 20131207 |Goracz-1e) [ U | G |-
AT —x=O B REEOET BESRF IR EIEOFRT -
R 2013-11-28 | 2014-01-28 | (1by | oy [-10
0 4 Agieye0000000000000 | o | ooz | Qb | o5 |
Figure 4 An example of the demonstration of the field P 2013-1128 | 2014-01-27 (é‘g) ang) 1
environmental data by using Agri-eye 7 58
§ oy 2013-11-28 | 2014-01-28 | (o SR RE
FTE T —CD) =] [ausonsak 3618 = oy 2013-11-28 | 2014-01-25 71 g
bpel08.by kyushi v) R (309) (603)
pol08 bpos kyushir L Frys LR | 2013-11-27 | 2014-01-29 -7
— w8 (68) | (204)
SR (0% - RTRADR) o i} vl || ankinolze (g%) (26224) =
i e st 06 D0ODDOOOOOOOOOOOOO
[2011-01-29 06:06:57)
COZMEBE: 894.2 ppm BB - 0k
FiR:127°C AR Figure 6 An example of yield predictions and results (Mizuna)
BSE: 0.1 Wm2 e
SR 92.0 %RH Eﬁ;ﬁ
AR c— TAERL - D000000000000000000000000
. >
T s B LANODOOOO0OO0OODO000O00000000000000
3 At Sy D000000D00000000000000000 PC
| ==3#5 4
« > 2 m @ « 2 m @b goobooooobbbooooboboboooooobbo
() REOEEREGRH b EXEEOEHT 0o0ooooooooooooooo
i SoftBank 36 6:18 | [isonsank 36 6:i8 = 22 DJO00OOOOOOOOCOOOO
fFRoEs LA 103738 0 5000000000000000M iphoned 000
s it 000D000000000000021 00000000
15" CHRBSIRIREN KE IS BT :
Date: (2011 )-(01]-(29] 10°C
Time: (w):(w):() T doo0oooooobboboooobobooooooooo
() AT P—— 00000000000 0o0oO0 webOoooOooooooo
RBRRMIE pCOO000O0O0O0O0OO0OOOO0OOO0OOODODOOOOOOO
1% 2010-11-06 09:52:49
0do0oo0ooooobboooooooooooooooo
SRR - 4898 TABAK
FvkESA7 Jdo0ooObOoOO0ooOoooobObOooooooobooo
- 2010-11-05 15:52:12
G G R 000000000000 00 Agieye 00000000
= B E|
00000000000000000000000000
<« 2 @ e <« 7 m @ a0
() fFRIHB DA (d) fERRE DR 0 600000000000000000000000
05 0ooooobbbouooooobooooo goooooooobbboooooobooo soooboo
Figure 5 An example of demonstration of the work history gooooobbooooooobbooooooooboooo
recording tool (greenhouse tomato) doooObOoOOooOooooooboooooooooooo
Jdoooooooobboooooooooooooooo
0 40 Agrieye HOUOO0O0OOOOOOOODOODOO goooooooobobosooooooooooobo
Agri-ceye 000000000 OO0DOOOODOODOO Jdoooooooobboooooooooooooooo
0oodooobooooooobooooooooon gooooboooooooobbboooooooobooo

2014 Information Processing Society of Japan 3



IPSJ SIG Technical Report

{ }
g /)
n ; ; m
;Y— l—f_}
SRRzl W HERZ W
t—1 t+g t

07 O0O0OCOCOOOOOOOOOOOOCOO
Figure 7 Change point analysis based on the singular spectrum

transformation
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Figure 8 Change point analysis results for CO, concentration

in greenhouse (tomato)
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