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Agro-mechatronics

Motivation
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Global challenges

The global population is

dramatically increasing. The

UN expects the world’s

population to hit 8.5 billion by

2030, rising to 9.7 billion by

2050 (7.6 billion in 2018). In

order to produce enough food

for the 2050 population, the

3 / 23

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, automatic milking and ….
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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). 

https://en.wikipedia.org/wiki/Automatic_milking
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Increasing the mechanization levels 

5 / 23



3
0

th
M

a
y.

 2
0

1
8

S
U

A
 F

E
 N

it
ra

, 
S

lo
v
a

k
ia

SANRU Fostering Internationalization in AgRicultural Engineering in Iran and Russia [FARMER]

Using High Capacity Harvesters 
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Other Existing Problem (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.

http://www.fao.org/sustainable-agricultural-mechanization/
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The Future strategy: 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.

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.

http://www.fao.org/sustainable-agricultural-mechanization/
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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.
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This is the main job of Agro-

mechatronics Engineers!

New Definition of the Agr. Mechanization:

is the process of using intelligent machines to mechanize

the work of agriculture for increasing the farm

productivity.
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Intelligent Mechanization

What will be the advantages of the mechanization using

the agro-mechatronics systems (i.e., the intelligent

machines)?

10 / 23

• do not need the time off (By developing driverless

agricultural machines)
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Driverless Agr. Machines
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Intelligent Mechanization
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• offer fewer errors at higher speeds
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Intelligent Mechanization
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Intelligent Mechanization
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• 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
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• 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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Taking into account the last shown slides
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Agro-Mechatronics

Contains:
• Advanced measurement techniques (including 

sensors, transduces, amplifying the signals, processing the 

signals, …)
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• Automatic Controls (in Greenhouse, food industry, 

Agricultural machines and equipment, tractors, …)

• Mechatronic systems (Interacting with surrounding and 

environment, e.g., …) 

• 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)
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Master Degree Curriculum in Iran
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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. 

A minimum GPA of 14 over 20 must be maintained for graduation.
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Anatomy of an exemplary Agro-Mechatronic Machine
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www.sprayers101.com/wp-content/uploads/2015/06/2014_Intelligent_Sprayer.pdf

http://www.sprayers101.com/wp-content/uploads/2015/06/2014_Intelligent_Sprayer.pdf
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Structure of the Agro-Mechatronics master program (M.Sc Degree 

in Iran) will contain:

The main courses (compulsory): 9 credits

Specialized Courses (Elective): 15 Credits

Seminar: 2 Credits

Master Thesis: 6 Credits

------------------------------------------

Total Credits: 32

Each credit = 1 hr/week

A lecture with 3 Credits= 3 hr/w → 12 hr/m→48 hr/sem
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Agromechatronics (M.Sc Program)
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Advanced Engineering Mathematics  (3 credits)

Mechatronics 1 (3 credits)

Advanced Automatic Control 1 (3 credits)
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Agromechatronics (M.Sc Program)

S
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liz
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d
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e

s
 

(E
le

c
ti
v
e

):
 1

5
 C

re
d

it
s Advanced measurement techniques (3 credits)

Machine Vision in Agriculture 1 (3 )

Machine Vision in Agriculture 2 (3 )

Artificial intelligence and expert systems (3  )

Neural network (3  )

Intelligent control (3  )

Digital signal processing (3  )

Application of microprocessors (3  ) 

27 / 23



3
0

th
M

a
y.

 2
0

1
8

S
U

A
 F

E
 N

it
ra

, 
S

lo
v
a

k
ia

SANRU Fostering Internationalization in AgRicultural Engineering in Iran and Russia [FARMER]

Agromechatronics (M.Sc Program)
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s

Robotics in Agriculture (3 Credits)

Automation in Agricultural machinery (3(

Advanced Hydraulic and Pneumatics 1 (3 credits)

Advanced Actuators and their controls (3 )

Advanced Control in Agricultural Machinery (3 )

Mechatronics 2 (3 credits)

Advanced computer aided design and manufacture (3 )

Advanced Mechanisms Design (3  )

Advanced Vibration (3 )
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Agromechatronics (M.Sc Program)
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Seminar (2  ): compulsory

Ms.C thesis (6   ): compulsory

Selected topics in precision agriculture (3  )

Selected topics in agro-mechatronics (3  )
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Our proposed M.Sc Program

Our proposed M.Sc Program in Agro-Mechatronics 

(Submitted to the Ministry of Science, Research and 

Technology of Iran) contains :

 General Specification

 Syllabus

 Goals, role and ability of graduates

 Course length

 Number of course units

 Admission requirements to the program, and etc

30 / 23
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Many Thanks for your attention!

Vielen Dank fuer Ihre Aufmerksamkeit!

Molte grazie per l'attenzione

Veľa ďakujem za vašu pozornosť

Большое спасибо за внимание


