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Agro-mechatronics
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Global challenges

The global population s
dramatically increasing. The
UN expects the world’s
population to hit billion by
2030, rising to 9.7 billion by
2050 (7.6 billion Iin 2018). In
order to produce enough food
for the 2050 population, the

World Bank has forecast that we’ll need to produce 50 %
more food. With climate change and a skills shortage
limiting crop yields, farmers are turning to technology to
Increase efficiency.
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The Solution

» Increasing product yield per unit area

» Integrating the small agricultural land (important in Iran), to be
able to mechanize the agr. operations

» Looking for the new food sources

» Increasing the mechanization levels by introducing the newly

designed machines, e.g., by using the new machines for high speed
agricultural operation, driverless tractors, intelligent weed control
machines, automatic fruit pickers, and ....

30t May. 20
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Developing the driverless Agr. machines is practically difficult. In order for it to be

successful,
 the tractor/ autonomous machine must be able to follow deterministic tasks defined

before, such as a path to follow on a field),
 have reactive behavior (the ability to react to an unknown situation such as an

obstacle in the way), and
* have reflexive responses (making a decision without hesitation or time consuming

calculations such as changing the steering angle if necessary).
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https://en.wikipedia.org/wiki/Automatic_milking

Increasing the mechanization levels

Programme

of the European Union

)
£
=
>
o
o
]
o
=4
=}
ST
Q
&)

Erasmus+

s“””v Fostering Internationalization in AgRicultural Engine



Using High Capacity Harvesters
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Oth er EX|St| N g PI‘O b | em (The FAO Report: 15 December 2016)

The Existing situation: In some countries, up to 80 percent of the total farm
labour comes from women. This implies that power sources (human,
animal or motor-based) need to be adapted to such necessities from an
ergonomic, social, cultural and economic point of view.

The Future strateqy: The sustainable mechanization

for reducing of drudgery and contributes to reducing women's hard
workload by taking into _consideration _technologies apt to their needs and
Improving their access to appropriate forms of farm power.

13333

Sustainable mechanization can:

- increase land productivity by facilitating timeliness and quality of cultivation;

- decrease the environmental footprint of agriculture when combined with
adequate conservation agriculture practices; and

- reduce poverty and achieve food security while improving people's livelihoods.
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http://www.fao.org/sustainable-agricultural-mechanization/

Agricultural Mechanization

Common Definition of the Agr. Mechanization:
IS the process of using machines to mechanize the work
of agriculture for increasing the farm productivity.

New Definition of the Agr. Mechanization:
IS the process of using intelligent machines to mechanize
the work of agriculture for increasing the farm

productivity.

This Is the main job of Agro-
mechatronics Engineers!
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Intelligent Mechanization

What will be the advantages of the mechanization using
the agro-mechatronics systems (i.e., the intelligent
machines)?

« do not need the time off (By developing driverless
agricultural machines)

SUA FE Nitra, Slovakia

Co-funded by the

Erasmus+ Programme
of the European Union

SA””v Fostering Internz



Driverless Agr. Machines
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Intelligent Mechanization

« offer fewer errors at higher speeds

SUA FE Nitra, Slovakia
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Contents lists available at ScienceDirect

Computers and Electronics in Agriculture

journal homepage: www.elsevier.com/locate/compag

ABSTRACT Fixed .k/ .M.S&

.ﬂg""‘

SUA FE Nitra, Slovakia

Fig. 9. (a) Robotic Research K1207 manipulator with the fixed camera mounted on the stationary base of the robot and (b) the CiH located inside the robot end-effector.

ler. With Y5% conndence level the expected position of the rono — ncana

confidence ellipsoid. The accuracy of the controller was obsel

system suitable for harvesting medium and large varieties of cil __ g : : A o :
y g g Fig. 1. Coordinate frame relationships, where the time-varying frame F is attached

varieties such as page and blood oranges. to the CiH, F; corresponds to the fixed camera, and 7, is attached to the stationary
base of the robot.
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Contents lists available at ScienceDirect

> -;9. Computers and Electronics in Agriculture
£ 480
FI SEVIER journal homepage: www.elsevier.com/locate/compag

Original papers

Development of an electric-driven control system for a precision planter Qmm
based on a closed-loop PID algorithm

Touch cornen dienlaw

Ring gear

=
<
©
>
=
)
=
=
L
L
<
)
N

Seed plate

Front cover

QO C
5 ES
3§5

Target Value of Seed Motor Drivin 5
£ _ PID Controller [ FOMVIRE L Drive Motor P Seed Plate 38§
Plate Rotation Speed Circuit st §
- LRI
¥
Actual Value of Seed | B
_ El Hall-effect Sensors [« wo

Plate Rotation Speed soder

Fig. 1. 1 Fig. 5. Schematic illustrating the PID control method for controlling the seed plate rotation speed. '

A5 3. ILIU LAPLINICHL LUV I,




Contents lists available at ScienceDirect

Computers and Electronics in Agriculture
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ELSEVIER journal homepage: www.elsevier.com/locate/compag

Original papers

Seed drill depth control system for precision seeding )
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Fig. 5. Block effect of the individual mean coulter depths across the field, for the conventional seed drill (No Control) and when activating the control system (Control), smoothed by a
moving average filter.
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Intelligent Mechanization
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Intelligent Mechanization

e can reduce up to 80% of farm’s use of pesticide, by
distinguishing and recognizing the trees or weeds.
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Intelligent Mechanization

can operate with closer tolerances (so, every round is
at full field capacity): Easily working around the trees
and other obstacles by implementing the agricultural
robots as an advanced automation,
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Agro-Mechatronics

Contains:

« Advanced measurement techniques (including

sensors, transduces, amplifying the signals, processing the
signals, ...)

 Automatic Controls (in Greenhouse, food industry,
Agricultural machines and equipment, tractors, ...)

SUA FE Nitra, Slovakia
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« Mechatronic systems (interacting with surrounding and
environment, e.g., ...)

Co-funded by the
Union

Erasmus+ Programme

« Agricultural robots (as a higher level of an agro-
mechatronics system, Self controlling mechatronic systems)
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Agromechatronics

Preparation and implementation of Agro
mechatronics M.Sc program in SANRU
(Iran)

SUA FE Nitra, Slovakia

oo}
—
o
N
>
©
=
=
o
™

Co-funded by the
Union

Erasmus+ Programme

of the European




Master Degree Curriculum in Iran

The Master of Mechanical Engineering in Iran requires completion of 32
credits, with:

9 credits in the core courses,

9 credits in the specified compulsory courses,

6 credits in the elective courses, and

2 credits for the seminar.

The program requires completion of a thesis of 6 credits.
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A minimum GPA of 14 over 20 must be maintained for graduation.




Anatomy of an exemplary Ag ro-Mechatronic Machine
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http://www.sprayers101.com/wp-content/uploads/2015/06/2014_Intelligent_Sprayer.pdf

Structure of the Agro-Mechatronics master program (M.Sc Degree
In Iran) will contain:

i W

The main courses (corhpullsbry): 9 credits
Specialized Courses (Elective): 15 Credits
Seminar: 2 Credits

Master Thesis: 6 Credits Sipls el atkiins
Sol—w b aliog

Total Credits: 32
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Agromechatronics (M.Sc Program)

Advanced Engineering Mathematics (3 credits)
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— Mechatronics 1 (3 credits)
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Agromechatronics (M.Sc Program)

Advanced measurement techniques (3 credits)

Machine Vision in Agriculture 1 (3)

Machine Vision in Agriculture 2 (3)

Digital signal processing (3 )

Application of microprocessors (3 )

Artificial intelligence and expert systems (3 )

Neural network (3 )

Elective): 15 Credits
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Specialized Courses

Intelligent control (3 )
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Agromechatronics (M.Sc Program)

Robotics in Agriculture (3 Credits)
Automation in Agricultural machinery (3)
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Advanced Actuators and their controls (3 )

Advanced Control in Agricultural Machinery (3)

28 /23



Agromechatronics (M.Sc Program)

Selected topics in precision agriculture (3 )
Selected topics in agro-mechatronics (3 )
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Seminar (2 ): compulsory
Ms.C thesis (6 ): compulsory
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Our proposed M.Sc Program

Our pro

(Submij
Techno

» General Specification
» Syllabus
» Goals, role and ability of graduates

» Cour
> Numl

logy of Iran) contains :

se length
ner of course units

» Admission requirements to the program, and etc
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Many Thanks for your attention!

Vielen Dank fuer Ihre Aufmerksamkeit!

Molte grazie per l'attenzione

Vela dakujem za vasu pozornost
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