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Abstract
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    In the last decade, agriculture has undergone a significant technology-driven transformation. Artificial intelligence (AI) has estab-
lished itself as an essential tool in this process, offering innovative solutions that optimize the design and operation of agricultural 
machines. As the agricultural sector faces challenges such as climate change, resource scarcity, and the need to increase productivity, 
the integration of AI into machinery design is presented as a viable and effective response. From automated irrigation systems to 
smart harvesters that use algorithms to maximize harvesting, the applications of AI are vast and varied. These innovations not only 
seek to increase productivity, but also to reduce the environmental impact of agricultural activities. This article explores how artifi-
cial intelligence is revolutionizing the design of agricultural machinery, analyzing current trends, the benefits it offers, and the chal-
lenges facing its implementation. It also proposes to examine the crucial role that artificial intelligence plays in the design of modern 
agricultural machinery and finally a preliminary design of a humanoid robot that transforms into a corn harvester is presented. 

Introduction

In the last decade, agriculture has undergone a significant 
technology-driven transformation. Artificial intelligence (AI) has 
established itself as an essential tool in this process, offering in-
novative solutions that optimize the design and operation of agri-
cultural machines. As the agricultural sector faces challenges such 
as climate change, resource scarcity, and the need to increase pro-
ductivity, the integration of AI into machinery design is presented 
as a viable and effective response. Artificial intelligence (AI) has 
revolutionized various sectors, and agriculture is no exception. 
With the rise of digital agriculture, AI has become a key tool for the 
design and optimization of agricultural machinery. This article ex-
plores how AI is transforming the design of agricultural machines, 
addressing both the benefits and challenges presented by this 
technological integration. Modern agricultural machines require 
a more sophisticated approach than merely fulfilling mechanical 
functions. AI enables the development of systems that not only 

perform specific tasks, but also learn and adapt to changing envi-
ronmental conditions. This includes everything from real-time data 
collection to automated decision-making, resulting in increased ef-
ficiency and sustainability. Agriculture, a fundamental pillar of the 
global economy, is undergoing an unprecedented technological rev-
olution. In this context, artificial intelligence (AI) has become a stra-
tegic ally for the design and optimization of agricultural machinery. 
As farmers face challenges such as increasing food demand, climate 
change, and the need for more sustainable practices, the incorpora-
tion of advanced technologies becomes indispensable. AI not only 
improves the operational efficiency of agricultural machines, but 
also allows for unprecedented customization in their design. From 
automated irrigation systems to smart harvesters that use algo-
rithms to maximize harvesting, the applications of AI are vast and 
varied. These innovations not only seek to increase productivity, 
but also to reduce the environmental impact of agricultural activi-
ties. This article explores how artificial intelligence is revolutioniz-
ing the design of agricultural machinery, analyzing current trends, 
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the benefits it offers, and the challenges facing its implementation. 
It also proposes to examine the crucial role that artificial intelli-
gence plays in the design of modern agricultural machinery and 
finally a preliminary design of a humanoid robot that transforms 
into a corn harvester is presented.

Literature Review
Artificial intelligence for the design of agricultural machines

In Mexico, the design of agricultural machines is abandoned 
due to multiple problems, but this situation can be reversed [24]. 
The Artificial(AI) intelligence can help in this process.AI allows the 
analysis of large volumes of data to improve decision making in 
real time, thus optimizing agricultural production [20]. Computer 
simulation is another relevant area. This technique allows the cre-
ation of virtual prototypes that help engineers evaluate the perfor-
mance and efficiency of machinery before its physical construction 
[1,10]. This not only reduces costs, but also speeds up the design 
process, allowing early adjustments that improve the functional-
ity of the final equipment [2,10]. As agricultural machines become 
smarter, they face new challenges. The need to process complex 
data and convert it into useful information is one of the main ob-
stacles that designers must overcome [3]. The continuous learn-
ing capability offered by AI-based systems also raises questions 
about the adaptability and autonomy of these machines in the field 
Anonymous [2,3].

Recent research highlights the growing importance of artificial 
intelligence (AI) in agriculture, particularly in the design and opti-
mization of agricultural machinery. Applications of AI in this sec-
tor include autonomous machines, sensors for various agricultural 
activities, and data-driven decision-making tools, the adoption of 
AI in agriculture faces challenges such as the need for specific leg-
islation and data protection regulations [11]. In Argentina, a study 
of the agricultural machinery sector revealed opportunities for the 
implementation of AI in existing machines, new devices, and busi-
ness process optimization [4]. The flexibility, high performance, ac-
curacy, and cost-effectiveness of AI make it valuable in addressing 
agricultural challenges such as soil management, disease control, 
and pest infestations. The technology has shown promise in im-
proving water use, pesticide application, labor efficiency, and soil 
fertility management. These advancements are crucial to meeting 
the growing demand for food and creating employment opportuni-
ties in the agricultural sector.

In the last decade, agriculture has undergone a significant tech-
nology-driven transformation. Artificial intelligence (AI) has estab-
lished itself as an essential tool in this process, offering innovative 
solutions that optimize the design and operation of agricultural 
machines. As the agricultural sector faces challenges, the results 
of using AI in the design of agricultural machinery are promising. 
Some key areas where AI has proven its effectiveness:

•	 Weed Identification and Removal: Algorithms that analyze 
images allow machines to accurately identify and treat weeds 
[6,8,12,16,30,34,35].

•	 Visual Guidance: Systems that use cameras to keep machines 
aligned with crops, avoiding damage [5,9,15,26].

•	 Smart Harvesters: Equipment that automatically adjusts 
its operation based on visual data of the harvested grain 
[14,17,23,25,27,31,32,37].

•	 Disease Detection: Robots equipped with sensors analyze 
crops to identify diseases and nutritional deficiencies [1,7,33].

•	 Sowing and fertilization [13,19,29].
•	 Multipurpose (sowing, disease detection, chemical applica-

tion, harvesting, etc.) [18,28,30].

Preliminary AI design of a Transformer that transforms into a 
corn harvester:

Maizor
A humanoid robot that transforms into a corn harvester is a fas-

cinating example of advanced, multi-functional technology. Here is 
a possible description of how this robot could work.

Description
Maizor is a humanoid robot designed to perform agricultural 

tasks, specifically for corn harvesting. Its unique design allows it to 
transform from a humanoid robot into a corn harvester, making it 
ideal for work in corn fields.

Transformer mode
In its humanoid mode, Maizor is approximately 1.8 meters tall 

and weighs around 100 kg. It is equipped with articulated arms 
and hands that allow it to perform tasks such as crop inspection, 
sample collection, and equipment repair. It has a head with sensors 
and cameras that allow it to sense and analyze the environment, 
including detecting problems with crops.
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Figure 1: Maizor in Mode Transformer generated in https://
www.imagine.art/dashboard/image/tool/text-to-image.

In its Transformer mode, Maizor has the form of a large, power-
ful robot, with a yellow main body. It has two strong arms and two 
legs that allow it to move easily. Its head is shaped like a helmet 
with a visor that allows it to see in all directions.

Harvester mode

Figure 2: Maizor Harvester Mode generated in https://www.
imagine.art/dashboard/image/tool/text-to-image.

When Maizor transforms into a corn harvester, his body ex-
tends and becomes a large wheeled platform. His arms become 
hydraulic arms that control the cutting blades and corn harvesting 
systems. His head becomes a control cab with a large window that 
allows him to see the corn field.

Features and accessories

•	 Cutting Blades: Maizor has two large cutting blades that can 
cut the corn with ease and efficiency.

•	 Harvesting System: Maizor has a harvesting system that can 
pick up the cut corn and deposit it into a large bin.

•	 Wheels: Maizor has four large wheels that allow him to move 
easily around the corn field.

•	 Lifting System: Maizor has a lifting system that allows him to 
lift the corn bin and empty it into a truck or silo.

•	 Control Cab: Maizor’s control cab has a large window that al-
lows him to see the corn field and a control panel that allows 
him to operate the harvester.

Transformation
Maizor’s transformation from a Transformer to a corn harvester 

is a complex process that involves extending and reconfiguring his 
body. Maizor’s arms and legs become hydraulic arms and wheels, 
respectively. Maizor’s head becomes a control cabin, and the main 
body becomes a large platform.

Advantages

•	 Efficiency: Maizor can harvest corn efficiently and quickly, 
reducing the time and effort needed for harvesting.

•	 Flexibility: Maizor can operate in different types of terrain 
and weather conditions, making him ideal for corn harvesting 
in different parts of the world.

•	 Versatility: Maizor can transform into a Transformer, allow-
ing him to perform other tasks and operations in the corn 
field.

When Harvester Mode is activated, he transforms into a corn 
harvesting machine.

His arms become harvesting arms that can efficiently cut and 
harvest corn. Its torso becomes a container to store the harvested 
corn. Its legs become wheels or chains that allow it to move around 
the corn field in a stable and efficient manner.

Additional features
Maizor is equipped with an autonomous navigation system that 

allows it to move around the corn field without the need for human 
intervention. It has a corn quality monitoring system that allows 
it to detect problems in the harvest and adjust its function accord-
ingly. It can communicate with other robots and crop management 
systems to coordinate tasks and optimize production. Maizor is a 
Transformer that transforms into a corn harvester, making it ideal 
for harvesting corn efficiently and quickly. Its innovative design and 
ability to transform into a Transformer make it a unique and ver-
satile robot.

Conclusions
Artificial intelligence is redefining the design and operation of 

agricultural machinery, offering innovative solutions that improve 
the efficiency and sustainability of the sector. Despite the chal-
lenges associated with its implementation, the potential benefits 
outweigh the initial difficulties. The continued technological evolu-
tion promises to further transform agriculture, making a proactive 
approach necessary to address existing barriers. This preliminary 
design must be followed to bring it to fruition, it is quite promising 
and will help the farmers of the future in our country.

Citation: Jaime Cuauhtemoc Negrete.  “Artificial Intelligence for the Design of Agricultural Machines and Preliminary Design of Maizor QK2913, a 
Humanoid Robot that Transforms into a Corn Harvester". Acta Scientific Agriculture 9.2 (2025): 118-122.



121

Artificial Intelligence for the Design of Agricultural Machines and Preliminary Design of Maizor QK2913, a Humanoid Robot that 
Transforms into a Corn Harvester

Bibliography

1.	 Armijos Cevallos LO., et al. “Diseño de un robot agrícola para 
la recopilación de información de la enfermedad sigatoka 
negra en las plantaciones de banano (Doctoral dissertation, 
ESPOL. FIMCP)”. (2021). 

2.	 Anonymous. “Cinco maravillas que la IA hace con las maqui-
nas agrícolas” (2024a).

3.	 Anonymous. “Maquinas agrícolas Inteligentes” (2024b). 

4.	 Abuhamad G., et al. “Inteligencia artificial en el sector de ma-
quinaria agrícola de Argentina: diagnóstico de madurez y re-
comendaciones de política para acelerar la adopción”. IADB: 
Inter-American Development Bank. United States of America 
(2025).

5.	 Beloev I., et al. “Artificial intelligence-driven autonomous ro-
bot for precision agriculture”. Acta Technologica Agriculturae 
24 (2021): 48-54.

6.	 Cornejo Orosco R G., et al. “Diseño de robot agrícola para fu-
migación automática de malezas en terrenos llanos usando 
visión inteligente FASTER R-CNN en plataforma Python”. 
(2021).

7.	 Cubero S., et al. “Robot de campo para detectar enfermedades 
en cultivos hortícolas mediante imágenes multiespectrales 
(No. COMPON-2019-agri-3473)”. (2019). 

8.	 Crisostomo Poma J J. “Diseño de un robot móvil de servicio 
para aplicaciones de fumigación del cultivo de maíz en la pro-
vincia de concepción de la región Junín”. (2020).

9.	 Diezma Iglesias B and Valero Ubierna C. “Sistemas avanzados 
en las cosechadoras de cereal”. Tierras de Castilla y León: Agri-
cultura 170 (2010): 6-12.

10.	 ESSS. “Los desafíos de diseñar maquinarias adecuadas a la ag-
ricultura digital” (2023).

11.	 Fernández F. “Inteligencia Artificial y Agricultura: nuevos re-
tos en el sector agrario”. Campo Jurídico (Online) 8.2 (2020): 
123-139.

12.	 González DS S., et al. “Integración de la mecatrónica al desar-
rollo de la agricultura de precisión aplicada al control mecáni-
co de maleza”. Memorias (2015).

13.	 González Gavilanes HF and Carrillo Trujillo M G. “Implement-
ación de un prototipo de robot sembrador de papa en terrenos 
sin inclinación para pequeños productores (Bachelor’s thesis, 
Escuela Superior Politécnica de Chimborazo)”. (2019). 

14.	 Mercado A H and López NV. “Dispositivo robótico para el con-
trol de maleza en cultivos de maíz mediante laser”. In MEMO-
RIAS DEL SIMPOSIO.

15.	 Gharakhani H., et al. “Field test and evaluation of an innovative 
vision-guided robotic cotton harvester”. Computers and Elec-
tronics in Agriculture 225 (2024): 109314.

16.	 Han XZ., et al. “Development of a path generation and tracking 
algorithm for a Korean auto-guidance tillage tractor”. Journal 
of Biosystems Engineering 38.1 (2013): 1-8.

17.	 Huacho Chalán AR. “Desarrollo de un prototipo robótico móvil 
teleoperado para actividades de fumigación en terrenos sin in-
clinación de baja producción”. (2023). 

18.	 Ismail W I W and Ishak W. “Research and development of oil 
palm harvester robot at Universiti Putra Malaysia”. Interna-
tional Journal of Engineering and Technology 7.2 (2010): 87-
94.

19.	 Kumar S., et al. “Design and fabrication of autonomous robot 
for precision agriculture”. International Journal of Mechani-
cal and Production Engineering Research and Development 8.3 
(2018): 385-392.

20.	 Kumar P and Ashok G. “Design and fabrication of smart seed 
sowing robot”. Materials Today: Proceedings 39 (2021): 354-
358.

21.	 Kubiliute G. “La Inteligencia Artificial, poderosa herramienta 
para abordar los desafíos a los que se enfrenta la agricultura”. 
Cosecha autónoma, hacia un futuro sostenible (2023).

22.	 Medina O. “Diseño de Maquinarias Industriales en el Sector 
Agrícola” ( 2024)

23.	 Megalingam RK., et al. “Amaran: an unmanned robotic coconut 
tree climber and harvester”. Ieee/Asme Transactions on Mecha-
tronics 26.1 (2020): 288-299.

24.	 Negrete JC. “Robotics in Mexican agriculture, current situation 
and perspectives”. International Journal of Horticulture 6.8 
(2016): 1-8. 

Citation: Jaime Cuauhtemoc Negrete.  “Artificial Intelligence for the Design of Agricultural Machines and Preliminary Design of Maizor QK2913, a 
Humanoid Robot that Transforms into a Corn Harvester". Acta Scientific Agriculture 9.2 (2025): 118-122.

https://maquinac.com/2024/05/cinco-maravillas-que-la-ia-hace-con-las-maquinas-agricolas/
https://maquinac.com/2024/05/cinco-maravillas-que-la-ia-hace-con-las-maquinas-agricolas/
https://develon-ce.cl/novedades/226_Maquinas-agricolas-inteligentes.html
https://coilink.org/20.500.12592/dp5411
https://coilink.org/20.500.12592/dp5411
https://coilink.org/20.500.12592/dp5411
https://coilink.org/20.500.12592/dp5411
https://coilink.org/20.500.12592/dp5411
https://www.researchgate.net/publication/349930458_Artificial_Intelligence-Driven_Autonomous_Robot_for_Precision_Agriculture
https://www.researchgate.net/publication/349930458_Artificial_Intelligence-Driven_Autonomous_Robot_for_Precision_Agriculture
https://www.researchgate.net/publication/349930458_Artificial_Intelligence-Driven_Autonomous_Robot_for_Precision_Agriculture
https://www.esss.com/es/blog/agricultura-digital/
https://www.esss.com/es/blog/agricultura-digital/
https://riunet.upv.es/handle/10251/160975
https://riunet.upv.es/handle/10251/160975
https://riunet.upv.es/handle/10251/160975
https://revistas.eia.edu.co/index.php/mem/article/view/842
https://revistas.eia.edu.co/index.php/mem/article/view/842
https://revistas.eia.edu.co/index.php/mem/article/view/842
https://www.sciencedirect.com/science/article/abs/pii/S0168169924007051
https://www.sciencedirect.com/science/article/abs/pii/S0168169924007051
https://www.sciencedirect.com/science/article/abs/pii/S0168169924007051
https://www.researchgate.net/publication/264150169_Development_of_a_Path_Generation_and_Tracking_Algorithm_for_a_Korean_Auto-guidance_Tillage_Tractor
https://www.researchgate.net/publication/264150169_Development_of_a_Path_Generation_and_Tracking_Algorithm_for_a_Korean_Auto-guidance_Tillage_Tractor
https://www.researchgate.net/publication/264150169_Development_of_a_Path_Generation_and_Tracking_Algorithm_for_a_Korean_Auto-guidance_Tillage_Tractor
https://ijet.feiic.org/journals/2010Issue%202%20-%2006.pdf
https://ijet.feiic.org/journals/2010Issue%202%20-%2006.pdf
https://ijet.feiic.org/journals/2010Issue%202%20-%2006.pdf
https://ijet.feiic.org/journals/2010Issue%202%20-%2006.pdf
https://www.researchgate.net/publication/343469581_Design_and_fabrication_of_smart_seed_sowing_robot
https://www.researchgate.net/publication/343469581_Design_and_fabrication_of_smart_seed_sowing_robot
https://www.researchgate.net/publication/343469581_Design_and_fabrication_of_smart_seed_sowing_robot
https://www.ainia.com/ainia-news/inteligencia-artificial-herramienta-desafios-agricultura/
https://www.ainia.com/ainia-news/inteligencia-artificial-herramienta-desafios-agricultura/
https://www.ainia.com/ainia-news/inteligencia-artificial-herramienta-desafios-agricultura/
https://www.grupomadiver.com/post/dise%C3%B1o-de-maquinarias-industriales-en-el-sector-agr%C3%ADcola
https://www.grupomadiver.com/post/dise%C3%B1o-de-maquinarias-industriales-en-el-sector-agr%C3%ADcola
https://ieeexplore.ieee.org/document/9159922/
https://ieeexplore.ieee.org/document/9159922/
https://ieeexplore.ieee.org/document/9159922/
https://www.researchgate.net/publication/301668424_Robotics_in_Mexican_Agriculture_Current_Situationand_Perspectives
https://www.researchgate.net/publication/301668424_Robotics_in_Mexican_Agriculture_Current_Situationand_Perspectives
https://www.researchgate.net/publication/301668424_Robotics_in_Mexican_Agriculture_Current_Situationand_Perspectives


122

Artificial Intelligence for the Design of Agricultural Machines and Preliminary Design of Maizor QK2913, a Humanoid Robot that 
Transforms into a Corn Harvester

25.	 Rahman M M., et al. “Optimum harvesting area of convex and 
concave polygon field for path planning of robot combine har-
vester”. Intelligent Service Robotics 12 (2019): 167-179.

26.	 Ren H., et al. “Research on an Intelligent Agricultural Machin-
ery Unmanned Driving System”. Agriculture 13.10 (2023): 
1907.

27.	 Silwal A., et al. “Design, integration, and field evaluation of a 
robotic apple harvester”. Journal of Field Robotics 34.6 (2017): 
1140-1159. 

28.	 Saheb SH and Babu G S. “Design and analysis of light weight 
agriculture robot”. Global Journals of Research in Engineering 
19. (2017).

29.	 Shivaprasad B S., et al. “Design and implementation of seed-
ing and fertilizing agriculture robot”. International Journal 
of Application or Innovation in Engineering and Management 
(IJAIEM) 3.6 (2014): 251-255.

30.	 Shelake S., et al. “Design and implementation of artificial in-
telligence powered agriculture multipurpose robot”. Interna-
tional Journal of Research in Engineering, Science and Manage-
ment 4 (2021): 165-167. 

31.	 Smit P B and Ayomoh MK. “Designing a Low-Cost Automated 
Mobile Robot for South African Citrus Farmers”. Engineering 
Proceedings 82.1 (2024): 35.

32.	 Vrochidou E., et al. “An autonomous grape-harvester robot: in-
tegrated system architecture”. Electronics 10.9 (2021): 1056.

33.	 Vélez S., et al. “Agricultura 5.0: Nueva era en la detección de 
enfermedades combinando robots aéreos, terrestres y sen-
sors”. Tierras: Agricultura 324 (2023): 88-91.

34.	 Vásquez Vanegas JF. “Diseño conceptual de un robot móvil 
enfocado a la agricultura de precisión en campo abierto para 
la eliminación de malezas en el cultivo de palma de aceite”. 
(2020).

35.	 Villacis Palacios A J. “Construcción de un prototipo robótico 
vinculado con visión artificial para la asistencia en la elimi-
nación de maleza en cultivos de fresa”. (2022). 

36.	 Vrochidou E., et al. “An autonomous grape-harvester robot: in-
tegrated system architecture”. Electronics 10.9 (2021): 1056.

37.	 Zhang Z., et al. “Development of a robot combine harvester for 
wheat and paddy harvesting”. IFAC Proceedings 46.4 (2013): 
45-48.

Citation: Jaime Cuauhtemoc Negrete.  “Artificial Intelligence for the Design of Agricultural Machines and Preliminary Design of Maizor QK2913, a 
Humanoid Robot that Transforms into a Corn Harvester". Acta Scientific Agriculture 9.2 (2025): 118-122.

https://link.springer.com/article/10.1007/s11370-018-00273-4
https://link.springer.com/article/10.1007/s11370-018-00273-4
https://link.springer.com/article/10.1007/s11370-018-00273-4
https://www.mdpi.com/2077-0472/13/10/1907
https://www.mdpi.com/2077-0472/13/10/1907
https://www.mdpi.com/2077-0472/13/10/1907
https://onlinelibrary.wiley.com/doi/abs/10.1002/rob.21715
https://onlinelibrary.wiley.com/doi/abs/10.1002/rob.21715
https://onlinelibrary.wiley.com/doi/abs/10.1002/rob.21715
https://www.researchgate.net/publication/333798494_Design_and_Analysis_of_Light_Weight_Agriculture_Robot_Design_and_Analysis_of_Light_Weight_Agriculture_Robot
https://www.researchgate.net/publication/333798494_Design_and_Analysis_of_Light_Weight_Agriculture_Robot_Design_and_Analysis_of_Light_Weight_Agriculture_Robot
https://www.researchgate.net/publication/333798494_Design_and_Analysis_of_Light_Weight_Agriculture_Robot_Design_and_Analysis_of_Light_Weight_Agriculture_Robot
https://www.semanticscholar.org/paper/DESIGN-AND-IMPLEMENTATION-OF-SEEDING-AND-ROBOT-ShivaprasadB-RavishankaraM/64704bb3b18f33fb404108f4c8aa156ddb600e5e
https://www.semanticscholar.org/paper/DESIGN-AND-IMPLEMENTATION-OF-SEEDING-AND-ROBOT-ShivaprasadB-RavishankaraM/64704bb3b18f33fb404108f4c8aa156ddb600e5e
https://www.semanticscholar.org/paper/DESIGN-AND-IMPLEMENTATION-OF-SEEDING-AND-ROBOT-ShivaprasadB-RavishankaraM/64704bb3b18f33fb404108f4c8aa156ddb600e5e
https://www.semanticscholar.org/paper/DESIGN-AND-IMPLEMENTATION-OF-SEEDING-AND-ROBOT-ShivaprasadB-RavishankaraM/64704bb3b18f33fb404108f4c8aa156ddb600e5e
https://www.researchgate.net/publication/354120105_Design_and_Implementation_of_Artificial_Intelligence_Powered_Agriculture_Multipurpose_Robot_using_Raspberry_Pi
https://www.researchgate.net/publication/354120105_Design_and_Implementation_of_Artificial_Intelligence_Powered_Agriculture_Multipurpose_Robot_using_Raspberry_Pi
https://www.researchgate.net/publication/354120105_Design_and_Implementation_of_Artificial_Intelligence_Powered_Agriculture_Multipurpose_Robot_using_Raspberry_Pi
https://www.researchgate.net/publication/354120105_Design_and_Implementation_of_Artificial_Intelligence_Powered_Agriculture_Multipurpose_Robot_using_Raspberry_Pi
https://www.mdpi.com/2079-9292/10/9/1056
https://www.mdpi.com/2079-9292/10/9/1056
https://www.mdpi.com/2079-9292/10/9/1056
https://www.mdpi.com/2079-9292/10/9/1056
https://www.sciencedirect.com/science/article/pii/S1474667016335042
https://www.sciencedirect.com/science/article/pii/S1474667016335042
https://www.sciencedirect.com/science/article/pii/S1474667016335042

