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The no. of Dairy Farmers using Milking Robots by Business Scale

unit: cow
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Resource: surveyed by the Department of Agriculture,
Hokkaido Government
As of Feb. 1, 2016
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Due to the characteristics of agriculture in Hokkaido, where business scale and farming fields tend to be large,
the GPS guide system and auto operation devices have been proactively implemented, gaining much attention.

Auto Operation Devices

Robot tractors are under ] a
development o2
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manage cooperative operation of
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Monitor




(devices) oyl h 4 7,000
7,000 | Lriee) e - |-/
’ ~pg. Qo j45 = 9 .
s orfe o
6,000 Pt e :
4 5,350 = baw g
{Dl.vuu\ el
5,000 Y2
|
. 4,000
| v )] 5
3,000 pulae®
| 2,000
1
|
[“1,000 o
| -
240 -
100 0 DA e — = -
: 0 _—_*1?.-—.‘?-—_-—&—- =
2008 2009 2010 2011 2012 2013 2014 2015 2016
—&— GPS Guide (Total sum) =d= Auto Operation Device (Total sum)

- The volume of shipments of devices for Hokkaido (total sum from FY 2008 to FY 2016)
The No. of GPS Guide Systems: 7,000 (81 % of nation’s share), the No. of Auto Operation Devices:
2,840 (94 % of nation’s share)
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- The color strength of fields is measured by sensor (degree of greenness), and a map
is created with the cooperation of GPS data I
- The data is used to adjust the amount of fertilizer, with more fertilizer applied to |
areas where crops are growing poorly, and less applied to areas growing well _
- Once created, maps can be used in future years |

Degree of greenness on May 23 _ pertjlizer is applied at various rates > Degree of greenness on July 3 is
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O Chalnges to the

|
(On site Initiatives) oo
- Disparity in information and initiatives between regions.
« Shortage of human resources and experts in regions necessary to s r?ad the
implementation of smart agriculture from advanced farms to the region as a whole.
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(Research and Development)
- Needs at production sites should reflect device developments

» Cost-effectiveness of various management entities should be examined.

Current Initiatiy

@ Establishment of Hokkaido Smart Agriculture Promotion Council (June, 2016)
(http://www.pref.hokkaido.lg.jp/ns/gjf/sisinnkyougitai.htm)
Qo Wododeo €A s iy bk
OA Virtual Council on the web anyone can participate in
O Introduction of a wide range of information on things such as new technologies, events,

and results of survey on case studies of implementation via mail magazines )
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The no. of Participants to the Council (As of June 15, 2017)

Administrative bodies , such 28
as City, Town and Village

Agricultural Cooperalives, e

etc.

Companies 68

Research Institutes 7

Individuals 48

Total : 1.7'0
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2 Development Program on Human Resource Those Lead to Regional Discussions
(Period: July 11-12 & 12-13, 2016, Venue: Hokkaido College of Agriculture, ITombetsu-Cho)

= Utilization of Hokkaido College of Agriculture, which fosters the development of agricultural workers,
mainly those are the next generation of current farmers Braav ey
*Providing Practical Programs while introducing GPS Guide Systems and Auto Operation Devices
Providing education for:
students of Hokkaido College of Agriculture,
trainees such as successors of current farmers
the staff of Japan Agriculture Association, City/Town/Village personals, agriculture promotion instructors
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Practice Field for Agricultural
Machinery Training
(100mx=200m)
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Practical training of ICT Agriculture -
~devices bl Lot

Approx. 140 students who will enter the
agriculture business study every day on a
huge campus with an area of 240 ha.

@ “On Site Demonstration of Smart Agriculture Technology”
(Date: July 12, 2016, Venue: Hokkaido College of Agriculture, Hombetsu-Cho)

- Demonstration of cooperative operation of three robot tractors which are under development by
Professor Shin Noguchi of Hokkaido University
= Agricultural Technology Exhibition by thirteen companies (the no. of visitors: approx. 500)

(Prof. Noguchi and Gov.
Takahashi)

@ Hokkaido Smart Agriculture Seminar
(Date: March 23, 2017, Venue: Kaderu 2.7, Sappora)

*Introduction of technologies which are expected to be implemented in the near future, Panel discussion
(the no. of visitors: approx. 350)
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(® Hokkaido Smart Agriculture Fair

-Held on Nov.30, and Dec. 1, 2016

*Sixty one exhibitions from the business community, universities, and other
organizations (the no. of visitors: approx. 5,000)
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Existing water supply/drainage equipment EEHK_‘%E
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Existing water supply equipment Existing drainage equipment

Water supply opening to maintain fixed water depth Drainage opening (PVC/cover)
sensor-based/float-based) ;

Water supply opening to irrigate at fixed intervals
[timer-bazed)

) Existing water supply and drainage equipment is based on analog technology. B
It is necessary to visit the installed sites and perform operations by hand.
® State of flooded paddy fields can also only be confirmed locally. = Water flow
confirmation required
® There are no links between water supply openings and drainage openings.
\_@® Difficult to provide ad-hoc support due to free-flowing irrigation or heavy rain _/

R&D objectives in SIP ¢ SRR

MARQD muemmee, @8 400 #5584 ETlig

» Using ICT to develop water supply/drainage openings equipped
with telecommunications equipment capable of remote control
and automatic control.

» Collecting sensing data and weather prediction data, etc. on
servers, and using software application for water management
system optimization and labor saving.

/® Water management labor in cultivated land reduced by \
90% or more
® Water management optimization and enhancement
through Web API
Aiming for low cost towards society-wide implementation

\_ of the equipment -/




Overview of “Cultivated Land Water New technology the first of

Management System” its kind in Japan
Data
Server software Data
’_Lata browsing software ]_\ -~ accumulation Cloud Monitoring check!

Remote
operation

® Valve operation coftware
i =
® Water management automatic
L

L
control software - // b v

® Weather disaster warning : .
software Server  Automatic k H Remote Information )
® Software linking cultivated land control control terminal Sending cantrol
\E1C. J instruction!

Smartphone/tablet?
st

@
G
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Data
observation!
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Sensing data

@ [epth of
submerging

® Underground water
level

® Water temp.

® Soil maoisture

Also:

& Weather
infarmation

] ; :
& Growth conditions Water supply valve

Development of system to send sensing data of paddy-field water level, etc. to

Drainage opening

the cloud, and remotely or automatically control water supply valves and
drainage openings by user-controlled mobile devices, etc.

Remote/automatic water supply and drainage E:ﬁﬂﬁ‘)&ﬁ
equipment, and communications network s, RO R SRS HIEBATAN

Automatic water supply valve Automatic drainage opening

Making small and
low-cost
Integration of antenna, control
board, communications
equipment, and monitor, etc.

Improvement of
versatility
Can be installed on water
supply valves of each company

Making low-cost
Actuator can be shared between
water supply openings and

Communications drainage openings
equipment

# Use of special low power radio Wi-SUN and mobhile
communications.

# Mobhile communications with base station only, at
approximately 1,000 yen per month.

~ Up to around 500m between radios is free of charge.

To be made commercially
available during FY2017




Software application operation screen % Fﬁﬂﬁ‘éﬁ
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# Water level can be set

arbitrarily for automatic
water level control

NARD-3 (& :

jﬁ:?:m.'ﬂﬂ If:?.‘fm.-'ul.-'.?f'.?‘h “j__ 3
kR # |Irrigation time can be set,
it R 5 and nighttime irrigation is
201G/ 132700 BAL : -4.%m - ) also pOSSiblE
a2 A 4 Drainage openings can be
| e Water level, water temperature, controlled, making it
T i | and weather information, etc. possible to deal with sudden
\ ) can be confirmed even without heavy downpours, etc.
‘_;; going to the location

Support for PC, tablet, and smartphone

Development of optlmum water management app & Fﬁﬂlﬁﬁ
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® Optimum water management is possible by recording varieties,
transplanting date, and site

APl server

S

weather § b
data iiulllr‘ |I|..I.' I|| rl,
&

(W,

Whole of Japan covered by 1km mesh

® Automatically prepare water management schedule

B ¢ $ P E § & $ 3 according to variety
g s £ € H g £ g
-3 E [ . .
-E "!?' 'E'E é . £ g E. ° E ® Automatically adjust schedule based on weather data
£ g £ w58 k- % 52 =
& s EEF B & = . .
5 23 Es =® Bt ® Automatic running of water management to control

damage resulting from hot/cold temperature injury,
Automatic adjustment from weather data etc. by means of weather prediction
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Effects of introducing the system ﬁ Fﬁﬁmfﬁ
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From NARO test results...

B With introduction of the system, water management labor is
reduced by approximately 85%.

B Also, the amount of irrigation water used is reduced by
approximately 50%. l,

Other hoped-for effects

B Control of yield decrease due to
weather factors, etc.
Automatically deal with high/low
temperature injury, etc. used by "Stem

B Improvement of disaster il | |||| I I I I||| |HI‘ |I
prevention functions through ¥11 814 817

m Cuftivated land g CuRivated land for

drainage control for testing comparison
2015.8/11-9/4 within NARO

Amount of water fcr 5
not used by system

Reduced by

approx. 50%
ﬂ«mu:uuntcfuaterf urvey P

Anvount of water wsed (mim )

B Contribution to increased yield,
stabilization and quality
improvement

e SIP = Session Initiation Protocol 1u SIP azuisasmlsznauilu 2 siiauan Aa User
agent uaz Network server

 SIP = single in-line process
* APl = Application Programming Interface






