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Challenges in International Agro-Informatics
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GAME-Siberia, Tundra (97-98)

http://www.a.u-tokyo.ac.jp/21cpdf/a182.pdf



T1REAE Soil survey
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SITE: #1 in forest
DATE: 00/7/14

SITE: #27 in alas
DATE: 00/7/17

SITE: #7 in alas

DATE: 00/7/16

Masaru Mizoguchi et.al: Soil Physical Properties in Soil Profiles of Active Layer in Alas, Eastern Siberia, 9

Activity Report of Game-Siberia 2000, GAME Publication, No.26, 111-122(2001)
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Answer to My question

o MBLANILDTIEFHRZESDECADM?
— How should | measure a field soll in
regional scale?

¢« ZDEZS>T1—ILFH—/N
— The answer is “Field Sever”.




(4

y \

- o1l O3
A VA "4 Y

'

o J4—IJLNIZRHEIMHRELT, RIE
Jr,,‘l FHEYDE= 9')/7“ =

RADERFTITOEANHE= /5”)/

’7‘7‘-‘ \ 1R

— WebH—/\

- BHOE Y (HiEKTEUY)

— RN T—OHAS

— EMHELANBREE 21—

— L.—J SR LEDERBRGE

FEIZWi-Fi@{E




Field or Forest

FTTH, ADSL
i-Space
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Greenhouse

Farmer’ s market )
Farm inn

Zarmer's restaurant

@® FiledServer = 2===-—- Wireless relay communication Q Hotspot

http://model.job.affrc.qo.jp/FieldServer/picture/Networking image.aif &Yzs|f 2°
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Soll information system
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— volumetric water content accurately and
economically

— the dielectric permittivity of the sail

 Benefits include:

— TDR-level performance at a fraction of the
cost

— Very low power requirement

— Easy installation at any depth and
orientation
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Real-time Monitoring of Farmland using Field Server
— A project of auto—collecting soil information from world wide farmlands —
Masaru Mizoguchi

Lab. of Soil & Agro—Informatics,
Dept. of Global Agricultural SciencefInterfaculty Initiative in information Studies,
Univ. of Tokyo
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Snow melts gradually remaining at furrows
(Observed data in 2005




XKETLTOESZEE
Changes in lysimeter weight and
precipitation from July 1-19, 2006

18 Y pr———m

— lysimeter weight
—rain (mm/h)

ol V1

42

lysimeter weight (kg)
I
(@]
S
=)
Rain (mm/h)

\u 20-

30

=
=

1/1

1/3 |
1/5 |
1/7 +
1/9 |
/11

1/13
1/15 |
1/17
1/19 |

M~
DATE, 2006 39



EH2—MHDTRE=R)Y
dtiah Rt X (ZHITHE B

D= DOEFERKOFAHED S
—[PLFTY |T=R1)) —




i+ B == Hn
I— =~ /JH

H

H_‘.

1
vV

EH ¢ [
JIEA<ITI/IN

il
I

+ FROIBRAREFHDESDHD
s TTREERHI MM IZREE

- EFR1F#wEH

/1

A9 HBloglie XD AT L

« WO -ECTEIRAFEWL EA>F=h

o JFEAIZ. -

: - IRREBHLED - D EZEFAK
BUKETBIILEIZIRILTS

YT ILERA LTE 41



200842 H24H ()

FRIPZRDICFEERNEATL . KRNLOXRTA KL,

| 1E—% ALADREN

2Z2B21FICEXRBAENTRELEEIEN
2BBICFRRICFEELLGADY A REBEEIEL,
D REF22 8218555 D 2485/ T28hPafE T,

ERERETREBENT T ERECREATEANEE -,
RIRIFFR2EF TR KREIESWSmM/s (Fr KB ME AR (L15.9m/s) .
MEEFEXYIREWNEFE—F]L, 13:06[CFHRETA17 CEELER,
ECHNEDR. [THMZENEY, REENILFYIZELoT=,
EAAERDO BB, 14:47IZIENW27.9m/sD ZE

| BODOHEPFBIEIYPCTIAENENY,

—KIRBEAER (FRR)2IFERLEELE RELRRET,

Copyright(C) [RE A KYUSIH
http://www.weathermap.co.jp/kish@dpn/



N 17 200842 5 231

FER/\fFH

e REFKFIEE
zlsg&*ﬁ?/



200802200800

200802240748




200802200820




PR FERTEE T2 At 130
Sy WY -5

IFFF L2 = - -
® | [0 REipe BN £ LR RN AR

Eam R R mfa e B2 Lo T B e |
Wiz F
| | pEFe ]
RRFIETH. T = A\
L TR
- 1 1 ¥ ey 1 3 ] T mm
i . H IR e E¥ium s
s NIE Wovosch Cvias B
T * TP Hevewd Ot [n  JOSESE 500
[T 0 Hgsceh Ones [ AN DO
.-.I v PTh Mool Oftew [s XIS B
{ 1 I Hovsasn Cnes [ OO BIE
iy
. L.
i-n
t .
-2
“ad
il - . & - ) - - a
R
T
' . ' " B e . . . 3
B

46

§ ™ T




14

12 -

10 -

0:00

[-0-L- "

22 S P DRI T E D ZE1E(2009.2.28)

- 100
......................................... Humidity
: : = 80
—-Particle  (Number/10 min)
==Air-Temp. (C)
: - 60
we=fve-Wnd-Spd. (m/s /10 min)
=w=Humid. (%)
- 40
- 20
. T T T 'D
3:00 6:00 9:00 12:00 15:00

TIME on Feb. 28, 2009 47




14 -

12

10 -

-Particle  (Number/10 min)
—Air-Temp. (°C)
«==Ave-Wnd-Spd. (m/s /10 min)
==Humid. (%)

- 100

Humidity

- 80

- 60

- 40

- 20

AAAAAAA

3:00 6:00 9:00 12:00
TIME on Feb. 28,2009

15:00

10000

y = 5.5649¢3%736 ®
R?=0.5321 ®

1000

10
® Particles/hour

0 0.05 0.1 0.15 0.2

http://www.aric.or.ip/03 book/91 100/no94/topics/094-1.pdf & b) g ike




EHI3—FHILFARK/KEAD
i'l‘%ﬁlifc:auwj‘

2007.12.25

T

t  2008.5.23



101°55527.07" E

I::EDCI'."Ta_IzFe Atlas

e .
o BRuzky==zA 01N

100%

|§| |:||:|n|:||::-|'ﬁ'|-|:|ié||:||:

ey

00CEm|) |mEonn

=

22 1869.68 km

50



MAR 6 2735850 Ny 102

gAY Ay

KhonKaen02

'

__Hhur-Hm

‘v Khankaen04

Kh(.l]lHaﬁr'.Ua

a3l -

.
L

L

e g
=4

™ . &

Image © 2007 DigitalGlobe
© 2007 TelerAtlas

323325 E AEUSZ IR roos

> RIKH)

»

‘ KhonKaen05

s




Monitoring data

* Meteorological data
— air temperature
— humidity
— radiation
— wind speed
— Precipitation

« Soil data at4, 8, 16, 32 cm
— soil moisture content
— ground temperature
— electrical conductivity

* Image data of the site



Diagram of real-time soll
information monitoring system

IP-star router Agent Box

e Soil data flow

— Soil — sensor — (data logger) — Fieldserver —
— Router — Satellite — AIT —= NARO — UT

Soil moisture sensors Solar panel
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Data storage (aIT-NARO-uUT)

Real-time monitoring data sent from a rain-fed field
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Meteorological data are obtained as a xml-table and graphs
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SRI planting site in Bogor Indonesia

0858-> 08:58 JST(apanese Standard Time) June 6, 2008
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Spinach Field Monitoring for bridging
Thai Producer and Japanese Consumer

using Field Sever

Honda, K.; Shrestha, A.; Chinnachodteeranun, R.; Mizoguchi, M.

Proceeding of SICE Annual Conference, The University Electro-Communications,
Japan, 2582, (2008)




Spinach Field Monitorin g using FS

EAe HAan~nAd
ror rooa

m Agriculture, Food Safety, Disaster, Environment...
m Pesticide Residue

m Shift spinach supply to Thailand

m SWFIT Co., Ltd. — University COOP
= Follow Euro GAP ( Good Agricultural Practice )

= Promote products and contribute income generation
= Foster confidence among farmers/students on ICT

= Bridge between Japan and Thailand
m DIAS

= Data Integration and Analysis System Project, www.diasjp.org
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Spinach Field Locatlon
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Overview of Spinach Field
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@ FEAN. | SDE Annval G.. httped A zic.. hittpe/ e zic.. httped A zic.. 054 T HEREL. AP AN
W ET - Wikipedia | [) ChiangMai5... +

= Index af /han.. | = Mow Loadine.. Regular Expre.. Ui 12 [wif. | W Maize - Wikipe..
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em perafure: [Z23.35¢C - - - - ;I
Wind Chill 23.3¢ ChiangMai,Spinach_Field Weather
Heat Index: 23.3¢C 195N -98.8 E -350 m
Dewpoint: 199 ¢C Sunrise:05:56 - Sunset:19:07 - Moon:Waxing 87 % Full
Humidity: 21 % i I n
Barom eter: 913.4 mb -
Wind: N at 0 Km/h
High Wind: 5 Km/h at 00:15
Recent Avy Wind: 0 Km/h
Recent Beaufort Scale: Calm
Today's Rain: 000 cm
[Rain Rate: 0.00 cm/hr
High Rain Rate: 0.00 ¢m /hr at —
[Storm Total: 0.00 cm
Monthly Rain: Il 73 cm
¥ early Rain (JAN): 67.34 cm
UV 0.9 Latest Image from field
iET_ 1 g _?-936 <m g Tenperature Dewpoint degrees Hind chill Heat Index degrees
Solar Radiation: 90 watts/m*2 30 30
|A&ir Density: 1.063 kg/m*3
[Est. Cumulus Base 432 m 224 2l
High Temperature: 237 Cat13:58 . "
Low Temperature: 18.3 C at 04:27 e e
High Heat Index: 23.7 Cat 13:58 B o5
Low Wind Chill: 18.3 C at 04:27 Fuo0 11:00 45:00 19:00  23:00 300 Fi0 Fio0 41:00  15:00 19:00  23:00 F:00 700
High Humidity: 95 0 at 06:56 21,08,/2008 05:55 21/08/2008 06:55
Low Humidity: 78 % at13:35 3 . .
io 5 N w90 .
High Dewpoint: 21.2 Cat 12:30 . . . 4 60
. Temp! C . W Wi HE Humidity _ |
Low Dewpoint: 17.1 € at 04:07 o 3 70
High Barometer: 915.3 mb at 10:11 " . 0 a0
Low Barom eter: 912.8 mb at 04:44 --10 40
Objective of the project 18.8 w 00 . A0 97 90,
—20 50 5 04 5 o 108
Japanese University COOP, who has 1,483,990 members, has started to 3 -

import spinach from Thailand through Sojitz and SWIFT for their
restaurants. As the safety of food imported from foreign countries is
one of the chief consumer concerns in Japan, the Unigersibe COQOP
would like to show the spinach grown in Thail
monitoring the field using real-time sensor systems.

2.5, . 0 o

The Asian Institute of Technology in Thailand along wi
of Tokyo, has setup and maintained the sensor system in the field.

0.5

<20 8,43 mm 2% %0 80,52 mm




ZELMAREYICET HFHRFI AEER
HEEEHBEEANT XA

Calendar Month (Dec. 2008)

SITEID: ChiangMai ChiangMai_cam

Sun Mon Tue Wed Thu Fri  Sat
1 2 3 4 5 6

7 8 g 10 11 12 13
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14 1 5 1 6 1 7 13 1 g 20
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@ Thailand
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SWIFT factory tour by Univ. COOP 2009.5.11
December 22, 2008 The 2nd Korea Japan u-agriculture Workshop

Chiang Mai, Thailand Sunchon National University, Korea

Farm to Table Experiment with
Information and Communication
Technology

@University of Tokyo
Co-op Cafeteria

Ayumi Arakawa' , Masaru Mizoguchi?

1 Graduate School of Agriculture and Life Sciences
2 Graduate School of Interfaculty Initiative in information Studies,
The University of Tokyo




Monitor and the cube (Media Top) is
set at University Cafeteria to introduce
“Spinach made in Chang Mai,
Thailand.”
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Media Top works as a remote
controller to change channels of
the monitor.




Information
from Field Server

Real time information from Field Server in spinach field
iIn Chiang Mai is provided as one of Media Top

contents.
2008. 124




Recognition that
“Spinach is from Thailand”.

95%

First Survey (Nov.5, 2008)

Second Survey (Dec.8-11, 2008)




1]

REZOCHRIEDEIS

RoK c REODBENEFEHI LW GHE

Fk21¥3A10H
RWKEXE /il =

BRMKESE

94



REK - RHOBEESD

[OF::%i3 € 3:]
-EAEOHEMEEI 395ha
-ENER 1 hab YD RELEER(H18) 1025H

RIC1I0BFhaDBERF TEREBMLI-ERETSE
= =21, O00EFDRELEENRAEFND

QI RILF¥—

- B P ANEBEHERERDOSS., KIC4TFha(2HE
RER D1 BIHLY) ITKEBER/ RN ERBELIES
#240@kwh " FORER (HE50H1H¥HS)
Sk, MR ARELKHHER---#12, 7008

= 458{Bkwh/ EORER (#1, 250F51E#45)
O, BEAKBFICRFAOKNIRILF—HEFE

Q nAATH2/05—

-BHAEOAFTEMERF LIS, 8005 ALHE
oD ALZHNERESC EREER(TRX7-BEF)ELT
#2, 300EAEZEEXH

= REEHIHT DIEMERFRICIT, TFEH S KEGHF

- R XO#EI TIZ2009FDHANDEEKOTIHRE
(%8, 200{EF L (#982%kA) (FLEFE:4. 5~5. 5%)

O IN(ATRER
EHETIEIEMIE2TF A OXRFBNAATANESE
(fibho,. REBEHEOY. EREEY. KibEZHM F)

ChoZ2THRBEICHALEZBSOEAHE #1600 kwh
= #1, 600 FttFOERMEHHEBREICHLY

S|, FHICBETHL 1, 6005k
= ENEOFHBAR(2EATHK)D6. 5%IHEY

O 1ER|-JBEAT5
S =B AN Y 3:8) 374

B — % () N

-HMEBEIYTAAQ(ZE) 99. 8%
= RUEAHTIXER-BE/ISHEFA

(BT#) 24. 5%
(#RTHER)47. 9%

O BmEREY

-EHNENESEEDH1, 9005055, $1, 400
BhoMNEFATHRDIIEIZICEIYVOLE, Chioxe
TIRHLI-ERET HE., #3, S00EADENEA

= B SRR RO KICKH B - 1B FHOXELD
Hl LAY AT RE

95




HHERCEMBRE 7O T 7 ~FRomudEo®ssal - uE0EnoEE~

R e BHEREMDOREZEORBERR. EAMNER. SIERIF (ADRR. BXF) OBRESETE

S

=

10
!

RBOEAZRILEORBOREL BE-ARAODMMICHT SR

® RIBDEFERTHE L. RMEHENOUBRMICHIAT || @ MEKROCEFBEROAE. Bith
SEBERIHE AR LAREICEES S FIFRBRFOmMBEEXE
o BAME LIRUR. EREED
PHER I RDEIE e bl
o STOBEREMENRICRED-HDFHGEHSE) IS
ELICANSEMAICER KEZLERICE -3 iR
® REFARICLIBHMOFAKROAE -FHEHE & XT. &, fABEY. XH-AHA
° ggggﬂﬁmﬂf'ﬁﬂiﬁli\ e HELARAZELE EABH DT
e :_
3L ih [SRECT-HE R
o it W DRHEEI (B HETENS ATHEIS) L im m ae~
® RREEZNAOHARMBEZEN(RHTHEBBEES) B L, Eﬁ%#ﬁgﬁf:ﬁﬁ
LS REBRESICLILIBRREEETHEIC ) BROEMEXE

TTTIL LN o FE-RREAR RRAM BRAE- B THRREE D, RRE. RFH )L
PNl xsomekh- AEMROT. RBOMAEE BEER-FNEGRE




VU ~ HRSEOBERBESER FRifiZENL-RLURHOEEEL ~
au::—:':ﬁ:‘mnj_f: | T EOPR -

— I T
[
-y - '..
i /«hﬁ

| —
=liyjjan]us)zl=l Al — bk
JJl!:Il | FMLEBEPR | g
= TERTZ S I r— ' L B

TR DR

\ EEELONE5Y

2

(ABEES)




1¥Global

1. BHREx 7

http://www.digitalsoilmapping.org/

digital soil sensing & mapping

& Veris Technology Home Page - Windows Interet Explorer [o o )

@@ - | &) http://www.veristech.com/ 'I‘?| x || Google 2 -

IF1ILE) BEE) ERN) BEICADA) W—ILI) ~ILFH) U g~
W & (g2)-| @mtem... | @ veri... x | B -~ ® A=) Gy-Lo 8- d@ L LT
PR - | Y [~ i e e — — — U g e S
iz { Bl France, Uk, Sucics

*Malaysia, China, Estania,
1 /Ciechoslovalds, Chlleen
“ Zéaland, Australia

Feris -

technologies Products Information . FAQs . |Corporate

L1

Home

Sensors and Controls for Soil-Specific Agriculture

Veris Technologies designs and builds the products The Mobile
needed to help manage the vanability in your fields. Sensor Platform
From soil sensors to vanable rate drives._from maps to {MSP) can be
management, Veris completes the loop. Y| equipped with the

pH Manager to
map soil pH
accurately, and
the EC Surveyor 3150 for precise soil
mapping

== use soil electrical
conductivity (EC),
“to generate finely
detailed and highly accurate soil maps. -

* http://www.veristech.com/
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—a—XLA—[ZFEZRFIN0.22 2008 : hitp://www.iii.u-tokyo.ac.ip/archives/nl/nl22-ebook.pdf

EBOB: LITHERORKRE, BFE-21HIEANDOHE ~HhEREHS50DIRE~, tHEXIL1E, , 182-183(2000):
http://www.a.u-tokyo.ac.jp/21cpdf/a182.pdf

EMKES [RZT P EEFICEHTLIEN, EEIRENEIS, p.18(1982)
BOB-AWHBAR-BESEAMICES T5EELETIEDFEERARAIE, BE T RFLEE, 704), 321-
324(2002): http://www.iai.ga.a.u-tokyo.ac.jp/mizo/papers/JSIDRE027004321.pdf
EBOR-=LEEF-AHE - EFEEEAALLIERBRE=FAVV I ORAT L, TIEEOYEE, 92, 25-
30(2003): http://soil.en.a.u-tokyo.ac.jp/jssp/db/pdf/092025.pdf

EBOR: J4—ILF U —NIZKSEHERE=FU2T, BEEBFRIZNFICE IT5ERIE, tREAREEFR
BHRIFE EERMERARSE EXEEMBHEHFERE2—F1T, 127-134(2008):
http://www.aric.or.jp/jyouhoubukai/jyouhouka/nn jouhouka.html

Masaru Mizoguchi, Shoichi Mitsuishi, Tetsu Ito, Seishi Ninomiya, Masayuki Hirafuji, Tokihiro Fukatsu,

Takuji Kiura, Kei Tanaka, Hitoshi Toritani, Hiromasa Hamada, and Kiyoshi Honda: Real-time monitoring
of soil information in Asia using Field server, Proceedings of International Symposium on Geoinformatics

for Spatial Infrastructure Development in Earth and Allied Sciences, 179, Hanoi(2008):
http://www.iai.ga.a.u-tokyo.ac.jp/mizo/papers/vietnam mizo .pdf

Real-time Monitoring of Farmland using Field Server : http://www.iai.ga.a.u-
tokyo.ac.jp/mizo/research/fieldinfomatics/index.html

EMKELE BEX - ENOEBEINZENLI-FT-THE

-http://www.maff.go.jp/j/nousei kaikaku/n kaigou/06/pdf/data2.pdf

BERERE: EEKFFEERDAMIIRD AR,

http://www.maff.go.jp/kanto/nouson/sekkei/stock/index.html

EMKESL: Etth-/)K-IRIEBEHE LM LEXE, http://www.maff.go.jp/i/nousin/kankyo/nouti mizu/index.html
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