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Abstract:

At present there are around 7,000 million human beings in the world and the World Bank estimate is that we
will reach some 9,000 million people by 2050. The FAO assures that the arable lands will not increase and that,
due to the shortage of water and desertification will even decrease. Mexico is not exempt from the previous
situation because it is estimated that the population of our country for 2010 will be 150, 837,
517.CONAPO.(2017). World food security is determined by the production methods of poor farmers and by the
purchasing power of low-income consumers. Sufficient reasons above to explore any new technology such as
Agricultural Mechatronics, Precision Agriculture, Precision Beekeeping, Precision Livestock, Automatization
of agriculture with Arduino and Artificial Neural Network, in which artificial vision plays an important role for
its application in the Mexican agriculture, increasing its productivity and to feed the population thus increasing
the food security of our country. In México, the application of the artificial vision to agriculture is low.It does
not have the dynamism that it is taking in other countries, it is necessary to promote it to increase the food
security in the country.

Keyword: Agriculture, México, Artificial Vision, Food Security, Agricultural Technology. JEL.Q01, N56, L63,
Q16

1. Introduction:

Introduction of Author Article At present there are
around 7,000 million human beings in the world and
the World Bank estimate is that we will reach some
9,000 million people by 2050. The FAO assures that
the arable lands will not increase and that, due to the
shortage of water and desertification will even
decrease. Therefore, the two main challenges facing

agriculture are: a) feed this growing population with
less arable land and b) achieve this production with
fewer resources. Serrano (2016). Mexico is not
exempt from the previous situation because it is
estimated that the population of our country for 2010
will be 150, 837, 517.CONAPO. (2017). World food
security is determined by the production methods of
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poor farmers and by the purchasing power of low-
income consumers.

Therefore, the problem of world food security is not a
technical, environmental or demographic problem in
the short term, but first and foremost a problem of
lack of means of production by the poorest peasants
of the world, who cannot meet their food needs. It is
also, therefore, the lack of purchasing power of other
poor consumers in rural and urban poor areas, while
the poverty of non-farmers is also a consequence of
rural poverty and emigration from agricultural areas.
Sufficient reasons above to explore any new
technology such as those proposed by Negrete (2015;
2016; 2017a; 2017b; 2018; 2018a; 2018b) such as
Agricultural Mechatronics, Precision Agriculture,
Precision  Beekeeping,  Precision  Livestock,
Automatization of agriculture with Arduino and
Artificial Neural Network, in which artificial vision
plays an important role for its application in the
Mexican agriculture, increasing its productivity and to
feed the population thus increasing the food security
of our country.

Materials and Methods. - A revision was made on the
topics of artificial vision in agriculture on the Internet,
in databases of libraries, magazines, etc.

Artificial vision definition

Artificial intelligence opens a wide range of objects
of study, one of them is artificial vision: You can
define the "Artificial Vision" as a field of "Artificial
Intelligence” that, through the use of appropriate
techniques, allows obtaining , processing and analysis
of any type of special information obtained through
digital images. Artificial vision is made up of a set of
processes used to perform image analysis. These
processes are: capturing images, memorizing
information, processing and interpreting the results.
As you can see, the artificial vision seeks to imitate
one of the 5 senses of man, a physiological sensor that
we have capable of converting photons that travel in
the space in the form of electromagnetic spectrum
that lie between 400nm-700nm, range where we can
witness the rainbow of colors that our eyes can see,
this electromagnetic spectrum at the moment that
affects our eyes, are automatically converted into
electrical signals that they are interpreted by our brain
to offer us the images with which we see the world.
Artificial vision seeks to interpret the images of the
world through sensors that capture electromagnetic

spectra, obtain images, and that systems are able to
process, recognize and catalog the images they are
witnessing, artificially giving them the quality of
being able to see the world, as our eyes and brains
witness our reality. Villareal, (2015).

Artificial vision (also known as computer vision or
computer vision) is an optical, clean, safe and very
versatile acquisition technique. The analysis of the
obtained images allows detecting in object physical
characteristics invisible to the human eye or
establishing or checking some predetermined property
or measurement. Anonymous (2010).

Artificial vision in the agriculture of the world

Machine vision in agrobotic systems (henceforth,
agrovision) is yet to reach its full potential, many
applications have been developed for various tasks in
the fields, orchards, and greenhouses. Among these
are autonomous navigation and obstacles avoidance,
precision and selective spraying; weeds detection,
yield estimation, seedling planting and ripeness and
quality evaluation. However, perhaps the most
prevalent application has been fruit detection, where
the goal is; to detect the presence of individual fruits;
to discriminate them from the rest of the scene
(leaves, branches, sky, etc.); to localise them in
space.All these detected targets are then used in order
to facilitate the interaction of the fruit with robotic
manipulators and end effectors for further handling
and physical processing, and in particular for
harvesting operations. Interestingly, although much
attention was given to these three visual processing
problems during the last 30 years, no selective
harvesting robot has ever reached commercial
maturity. Kapach. (2012).

For Graziano applications of artificial visionin
Agriculture is in;Classification and selection of
seeds; Classification and selection of fruits; Analysis
of plants and level of foliar damage caused by pests
and diseases; Control of autonomous vehicles;
Identification of invasive plants in the culture medium
to control them. but for Pinto it is in

1. - selection and classification of agricultural
products mainly fruits 2.-Animal behavior 3.-
Robotization of the harvest 4.-Positioning of
agricultural implements 5.-Automatic management
6.-ldentification of diseases, pests, invasive plants
(Remote sensory)
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Table.1: Literarature Review about Artificial Vision in World Agriculture

Author and year Description Country
Anisha Syal (2013). Review previous studies and systems to count the | India
number of fruits on trees and their yield estimation
is performed

Wang(2008) Proposed a new design of Intelligent Cotton Picking | China
Robot (ICPR) based on machine vision including
the motion control subsystem and machine vision

subsystem

Beltran Proposes the automation of quality control in seed | Colombia
germination using artificial vision.

Aydin (2017) Reviews recent developments in image analysis
systems for the plant growth and health evaluation

Oppenheim (2017) Presents an image analysis algorithm to detect and

count yellow tomato flowers in a greenhouse with
uneven illumination conditions, complex growth
conditions and different flower sizes

Huang(2016) Develop and evaluate new methods for estimation | US.A
of cotton yield for precision cotton farming.. Two
methods were employed to estimate cotton yield
using very high-resolution digital images
Jahari(2015) Developed a machine vision system to evaluate
harvested paddy grain quality during harvesting
using double lighting

Guerrero(2014) Realized the design of an expert system based on | Spain
computer vision for real-time crop rows and weeds
identification in maize fields

Bossu(2009) Proposed testing and validating the accuracy of four
image processing algorithms (wavelet transforms
and Gabor filtering) for crop/weed discrimination in
synthetic and real images.

Morten(2016) Studied a High-resolution images from digital
cameras support of plant characteristics.
Burgos (2011) Present a system consists of two independent | Spain

subsystems, a fast image processing delivering
results in real-time (Fast Image Processing, FIP),
and a slower and more accurate processing (Robust
Crop Row Detection, RCRD) that is used to correct
the first subsystem’s mistakes

Burgos (2009) Developed several computer-vision-based methods | Spain
for the estimation of percentages of weed, crop and
soil present in an image showing a region of interest
of the crop field.

Li.(2015) Used a method to provide real-time positional | China
information of crop plants for a mechanical intra-
row weeding robot.

Shi (2015) Pproposed an automatic crop disease recognition | China
method , which combined the statistical features of
leaf images and meteorological data
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Abergos.(2012) Developed An Android application which | Philippines
automates the LCC wusing Image processing
techniques such as color histogram analysis and
pixel bitwise operations.

Camargo(2009) Present a machine vision system for the | UK
identification of the visual symptoms of plant
diseases, from coloured images.

Camargo(2008) Present image-processing based method that | UK
identifies the visual symptoms of plant diseases,
from an analysis of coloured images.
Berenstein(2010) Present an Autonomous spraying in vineyards and | Israel
four machine vision algorithms that facilitate
selective spraying.

Sahurkar(2017) Developing an easy and proficient automatic | India
method for finding nitrogen and chlorophyll content
in a plant based on leaf color and image processing
Li (2009) Present conceptual framework of an agricultural | Japan
vehicle autonomous guidance system,navigation
sensors, computational  methods, navigation
planners and steering controllers. (GPS), machine
vision, dead-reckoning sensors, laser-based sensors,
inertial sensors and geomagnetic direction sensors.

Asif(2019) Design avision guidance system for automated | Pakistan
weed detection robot
Bravo(2004) detect and recognize the plant stress caused by | Belgium

disease in the field conditions by combining
hyperspectral reflection information between 450
and 900nm and fluorescence imaging.

Bucksch(2014) Proposed an Image-Based High-Throughput Field | USA
Phenotyping of Crop Roots

Arivazhagan(2013) Detection of unhealthy region of plant leaves and | India
classification of plant leaf diseases using texture
features

Santos (2009) Development of a pattern recognition system that | Brazil

recognizes weeds and gives the occupation
porcentage of wide and narrow leaves in an
agricultural production system,with digital image
processing techniques.

Upadhyay(2014) Presens a system based on a distributed imaging | India
device that is able to automatically acquire and
transmit images of the trapping area to a remote
host station

Behfar1(2014) methods of vision-based row detection for lentil | Iran
field
Jiang(2009) Present novel two-step 3D data analysis strategy to | USA

differentiate apple stem-ends/calyxes from true
defects according to their different 3D shape
information

Barbedo(2013) Surveing methods that use digital image processing
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techniques to detect, quantify and classify plant
diseases from digital images in the visible spectrum.

Bhange(2016)

Realice an application of machine vision system
and Image Processing methods to identify nodes
from sugarcane and to plant it as a seed by planting
machines

India

Tellaeche(2008)

Developed automatic computer vision method for
detecting Avena sterilis, a noxious weed growing in
cereal crops, and differential spraying to control the
weed

Spain

Junior(2008)

Evaluate the discrimination among three nutritional
levels in wheat crop using digital images and a
portable chlorophyll meter.

Brazil

Sahurkar (2017)

Reviewed an automatic method for finding nitrogen
and chlorophyll content in a plant based on leaf
colour and image processing

India

Momin(2017)

Developed an image acquisition and processing
system to extract projected area, perimeter, and
roundness features. To automate the grading of
mangos (geometry and shape)

Bangladesh

Cruvinel(2010)

Present a method based in computer vision for the
construction of maps of application of variable rate
herbicide dedicated to broad-leaved and narrow-leaf
invasive plants of maize.

Brazil

Qureshi(2017)

Proposes two new methods for automated counting
of fruit in images of mango tree canopies, one using
texture-based dense segmentation and one using
shape-based fruit detection, and compares the use of
these methods relative to existing techniques

Pakistan

Bossu(2008)

developed a machine vision system for a real time
precision sprayer. From a monochrome CCD
camera located in front of the tractor, the
discrimination between crop and weeds is obtained
with image processing based on spatial information
using a Gabor filter.

France

Bossu(2009)

Develop a machine vision system for a real-time
precision sprayer

France

Sathesh(2015)

Develop image coconut

harvesting system

processing based

India

Astrand(2002)

Develop autonomous agricultural mobile robot for
mechanical weed control in outdoor environments.

Sweden

Martinez(2016)

Used an unmanned aerial vehicle USENSE X8 for
determination of plant cover and salun in sugarcane,
through the capture of RGB images and their
processing

Cuba41l

Liu(2015)

Developed a moldy tobacco online detection
system based on machine vision to realize
automatic screening of mildew tobacco leaves .

China

Gonzalez(2016)

Compares three different color segmentation

Spain
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techniques that have been applied to estimate the
percentage of green cover of a lettuce crop of
variety Little Gem

Wan(2008)

Design and development of a camera-vision guided
unmanned mover sprayer for the purpose of
automatic weed control.

Malasya

Silva(2015)

Proposes an aerial images processing solution to be
capable of identify exposed soil areas in large areas
of plantations and can be embedded in a small
computer and low power

Brazil

Gao(2015)

Proposed a research method of garlic clove
direction identification based on machine vision

China

Li(2017)

Developed an automatic counting system for
urediospores of wheat stripe rust pathogen based on
image processing using MATLAB GUIDE platform
in combination with Local C Compiler (LCC).

China

Bennedsen(2005)

Used An experimental machine vision system to
identify surface defects on apples, including bruises

USA

Liu

Proposes an efficient image processing algorithm to
detect the parameters of an ear of corn based on a
machine vision. An experimental device was
designed to detect the parameters

China

Guerrero(2015)

Design of an expert system based on computer
vision for real-time crop rows and weeds
identification in maize fields. Furthermore, the
proposed system controls the guidance of the tractor
and the overlapping of the areas of treatment in
order to apply a site-specific treatment

Spain

Gonzales(2015)

Developed a novelty system for obtaining the crop
cover with easy, unattended and automated
procedures from a digital photography ,the crop
water needs are calculated from this photography
combined with a mathematical algorithm.

Spain

Santiago (2014)

Propose a new approach for automatic classification
of weeds and crop digital images.

Brazil

Nakarmi(2013)

Developed an inter-plant spacing sensing system
using a TOF (time of flight) of light based 3D
sensor. The 3D sensor was capable of capturing
distance information, intensity and amplitude data
in a single shot.

USA

Amatya(2017)

Developed a method of locating shaking positions
for automated cherry harvesting based on branch
and cherry pixel locations determined using RGB
images and 3D camera images.

USA

55 Asaei(2016)

Designed a sprayed to detect between the trees in
orchrads using a machine vision system to stop the

Iran
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spraying on places where no tree exists.

Tao (2017)

Presented a machine vision-guided systems for
food processing automations. A showcase of an
automated vision-guided intelligent strawberry de-
calyxing machine and an automated 3-D imaging
system for seafood sorting lines

USA

Sahu (2016)

Develop an automated tool, which can be capable
of identifying and classifying mango fruits based on
shape, size and color features by digital image
analysis

India

Moriya(2015)

Develop a methodology to perform processing and
analyzing hyperspectral images obtained by
airborne sensor, so that the products assist in
characterizing the spectral response of the
sugarcane aiming discrimination and recognition
stands with disease in sugarcane.

Brazil

Santiago(2015)

Develop and evaluate the performance of an image
processing system to identify weeds in sugarcane
and estimate their level of infestation, since the
existence of a computer tool to recognize plants
species should give a great support to decision-
making about the management of weed
communities.

Brazil

Tamboli(2017)

Suggest the application of machine vision system
and Image Processing methods to identify nodes
from sugarcane and to plant it as a seed by planting
machines

India

Amatya(2015)

A machinevisionsystem was developed to segment
and detect cherry tree branches with full foliage,
when only intermittent segments of branches were
visible

USA

Sivakumar(2015)

Used image-processing techniques, to identify ripe
tomatoes, and once identified; an automatic robotic
vehicle harvests the ripe tomatoes

India

Sourabha (2016)

Proposed a method to detect and count the number
of white-flies using
image processing on Simulink and Matlab software.

India

Chaudhari(2016)

Discussed existing segmentation method along with
classifiers for detection of plant leaves. A Survey
On Detection Of Unhealthy Region Of Plant Leaves
By Using Image Processing

India

Silwal(2016)

Present a machine vision in a robotic Apple
harvesting system consists of a camera attached to
the manipulator or end-effector

USA

Lottes(2016)

Propose a system that performs vegetation
detection, local as well as object-based feature
extraction, random forest classification, and
smoothing through a Markov random field to obtain

Germany
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an accurate estimate of the crops and weeds.

Lottes(2017)

Propose a system that performs vegetation
detection, plant-tailored feature extraction, and
classification to obtain an estimate of the
distribution of crops and weeds in the field. We
implemented and evaluated our system using UAVs

Germany

Junior(2002)

Develop and evaluate an algorithm for identifying
damaged corn plants by

the fall armyworm (Spodoptera frugiperda)using
digital color images

Brazil

Stein(2016)

Presents a novel multi-sensor framework to
efficiently identify, track, Fruit are detected in
images using a state-of-the-art faster R-CNN
detector, and pair-wise correspondences are
established between images using trajectory data
provided by a navigation systemlocalise and map
every piece of fruit in a commercial mango orchard.

Sweden

Diago(2012)

Implement a methodology through the generation of
a supervised classifier based on the Mahalanobis
distance to characterize the

grapevine canopy and assess leaf area and yield
using RGB images.

Spain

Sritarapipat(2014)

Developed an automatic
technique to detect rice

crop height based on images taken by a digital
camera attached to a field server.

image processing

Thailand

Casanova(2014)

Presents a technique using computer vision to
detect disease stress in wheat.

USA

Aguilera(2015)

Provide an automatic inspection system, based on
computer vision, and to classify automatically
different batches of olives entering the milling
process

Spain

Yamamoto(2016)

Develop a method for internode length estimation
using image processing technology.

Japan

Orlando(2003)

Develop and evaluate a weeds and corn
identification system,using color and
monochomatics digital images

Brazil

Komi(2008)

Design and evaluate a novel dual camera sensor for
use in an accurate single leaf level plant detection
and classification system for weed control purposes.

UK

Cakir (2016)

Determine the seed distribution uniformity of
seeding machines using a low sensitivity (maximum
300 frames per second (fps)) high-speed camera
and image processing method for corn, cotton, and
wheat seeds under laboratory conditions.

Turkey

Han(2015)

Developed a novel computer vision-based approach
for automatically identifying crop diseases based on
marker-controlled watershed segmentation,
superpixel based feature analysis and classification

China
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L. De Wet(2003) Detecting daily body weight changes of broiler
chickens with computer-assisted image analysis.
S.Amraei (2017) Used a machine vision and artificial neural network | India

(ANN) procedures to estimate live body weight of
broiler chickens in 30 1-d-old broiler chickens
reared for 42 d

Wang(2013) Used a digital camera to take pictures of the | China
canopies of 3 rice (Oryza sativa L.) cultivars with 6
different nitrogen (N) application rates.

Latha(2014) Implemented image processing using MATLAB to | India
detect the weed areas

in an image we took from the fields.
Junior (2007) Evaluate the discrimination among levels of | Brazil
nitrogen in wheat plants grown in pots, submitted to
five doses of nitrogen, using data extracted from
digital images.

Montalvo(2012) Proposes a new method, oriented to crop row | Spain
detection in images from maize fields with high
weed pressure. The vision system is designed to be
installed onboard a mobile agricultural vehicle
Pajares(2016) Provides guidelines for selecting machine-vision | Spain
systems for optimum performance, considering the
adverse conditions on these,outdoor environments
with high variability on the illumination, irregular
terrain conditions or different plant growth states
for agricultural vehicles

Halimatu(2017) Developed a database from images of remote | UK
sensing, the images are analyzed and a model is
developed to determine the right treatment plans for
different crop types and different regions
Cruvinel(2004) Presents a low-cost computer vision system with | Brazil
: the use of

stereoscopic imaging and computational model
dedicated to the recognition of small their
variability, with particular application to those that
present geometric primitives based on circular
patterns.

Bressan(2006) Proposed a fuzzy classification system using the | Brazil
attributes described to infer about the infestation
risks of crop regions by weed plants. Simulation
results of the proposed risk classification system are
presented to illustrate its use in the site-specific
herbicide application.

Downey(2004) Proposed method for locating and identifying | USA
weeds, using cotton as the example crop. The
system used a digital video camera for capturing
images along the crop seedline while
simultaneously capturing data from a global
positioning system (GPS) receiver
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Salamanca(2016) Present

Galileo.

a module of artificial vision for an
application of precision agriculture, which is
applied as an automation solution precision farming
consisting of a controlled through Plexil robot,
which runs on a SoC card (System on a chip) Intel

Colombia

Yano(2017)
pattern

Proposes a system for weed identification based on
recognition
Remotely Piloted Aircraft (RPA).

Brazil
in imagery taken from a

Artificial vision in Mexican agriculture

Salazar (2016). Proposes the use of an artificial vision
system to identify the fusarium fungus on corn crops
by integrating the technology in a smartphone and an
implementation of javaCV to identify color patterns
in the corn and be able to identify any anomaly.
Artificial vision systems aim at mathematically
modeling the visual perception systems of living
beings and create programs that will allow the
simulation of such capabilities by means of a
computer system. The current frameworks that run on
mobile devices allow both monochromatic and color
image processing. The structure and properties of the
3D world that they try to describe aim at not just
geometrical properties but also at properties such as
material, light intensity/absorption on surfaces in an
automated way. In Mexico, the implementation of
such technologies in corn crops is almost nonexistent.
However, by developing solutions the beneficial
impact would boost the creation of technologies that
may be able to detect plagues or diseases in crops.
Contreras (2012) Reports an FPGA-based Smart
sensor able to perform non-destructive, real-time and
in-situ analysis of leaf images to quantify multiple
symptoms presented by diseased and malnourished
plants; this system can serve as indicator of the health
and nutrition in plants. The effectiveness of the
proposed smart-sensor was successfully tested by
analyzing diseased and malnourished plants.
Martinez.(2017). Develop an information system that
works as a database tool for nutritional (nitrogen,
phosphorous, potassium) deficiency and water stress
characterizations of alfalfa crops, integrating all
parameters mentioned before. The database utilizes
images captured by a CCD camera, and results of
extraction techniques and recognition of configured
patterns in a machine vision system previously
developed. Integration of the artificial vision module
and human expert knowledge module are presented in

a single information base, programmed in Visual
Basic language.

Hernandez (2016) .Described and compared three
computer vision techniques to detect and count fruits,
vegetables, and plants in agricultural crops are. The
three proposed methods are based on: average total
volume, connected components, and a mixed method
that combines the previous two. In all cases the first
step consists of color segmentation in order to detect
the objects of interest. The three methodologies
require images of the crops, which can be taken with
mobile devices or with camera of average resolution.
Tests have been performed both with images taken in
situ on the crop, and recorded video from an
unmanned drone. A stitching algorithm is applied to
these videos to generate an orthophoto, which is then
used for counting trees or plants. All techniques work
well when counting objects are separated. When there
is overlap, the mixed method is the one that gets the
best results.

Villareal (2015). Present technical conceptualization
and engineering, for the design of a DRON crop
pollinator. The construction of a DRON pollinator is
not a simple task and involves multiple branches of
engineering, because the article focuses on the
discussion of the artificial vision aspect for the
detection of flowers, explaining in detail the
methodology and procedures carried out by a cable
To obtain a cascade file classifier by the Viola-Jones
algorithm, better known as haartraining. Topics such
as the OpenCV library, the process for creating a
classifier for objectrecognition, evaluation tests for
object recognition and the results obtained have been
discussed.

Gonzalez (2013). Proposes a method for knowing and
preventing the disease in chili peppers plant through a
color image processing, using online system
developed in Java applets. This system gets results in
real time and remotely (Internet). The images are
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converted to perceptual spaces [hue, saturation and
lightness (HSL), hue, saturation, and intensity (HSI)
and hue saturation and value (HSV)]. Sequence was
applied to the proposed method. HSI color space was
the best detected disease. The percentage of disease in
the leaf is of 12.42%. HSL and HSV do not expose
the exact area of the disease compared to the HSI
color space. Finally, images were analyzed and the
disease is known by the expert in plant pathology to
take preventive or corrective actions.

Martinez (2018). Give an overview on recent
development of image processing applied to color
analysis from horticultural products, more specifically
the practical usage of color image analysis in
agriculture. As an example, quantitative values of
color are extracted from Habanero Chili Peppers
using image processing; the images from the samples
were obtained using a desktop configuration of
machine vision system.

Lopez (2017) Studied the application of image
processing through computer vision, obtained from
digital cameras; these images were taken during the
entire corn crop cycle, coupled with the recording of
field variables, such as plant height and leaf length
and width. In order to perform these
measurements,was used a tripod adapted with
Bluetooth sticks where a cell phone camera was
connected to take pictures of a delimited area by a 1.1
x 1.1 m frame and thus have control of the plants and
monitored ground. The dataset was processed,
highlighted by the use of VisualStudio with Open CV
software as the basis for the plant cover calculation
extracted from photos, the Penman-Montieth equation
for ETo and Kc coefficients, and the determination of
LAl (Leaf Area Index) from destructive and non-
destructive sampling methods; these values were
analyzed according to parameters mentioned in FAO
Bulletin 56 to define growth stages. Was searched for
relationships between the generated data, finding
models that allow calculating zone Kc coefficients
from plant height, results that reflect local weather
conditions; this, in turn, allows generating irrigation
calendars, which will help provide a better application
of water and obtain greater yields in areas with
similar weather characteristics, by using a very
precise and cheaper technique compared to other
technologies.

Saldafia(2016) Develop an algorithm to identify the
garlic apex through artificial vision. For this purpose,
a video camera and illumination lamps were used,

with which digital images of the cloves of garlic were
obtained. The images were processed to identify the
apex in four steps: 1) capturing the image; 2)
detecting the perimeter edge of the garlic cloves; 3)
calculating the angles on the inside edge of the cloves
and localizing the apex under the hypothesis that it
coincides with the smallest angle on the inside edge;
4) identifying the need of reorienting the apex. The
impact of the location and size in the correct
identification of the apex was evaluated statistically
and the border detection methods Canny, Roberts and
Sobel were compared. The results did not show
significant statistical differences between the different
sizes and positions of the garlic when localizing the
apex, which is convenient. However, there were
significant statistical differences between the border
detection methods, because Canny’s had a better
performance in the localization of the apex. The
algorithm developed in this research could be used to
design a mechanical system to reorient the apex
through artificial vision in garlic sowing.

Chavez (2016) proposed a new method for tomato
stem recognition. Consequently, an algorithm was
developed to segment the crop into the image, using
its color distribution model in the CIE L*a*b* space.
Two Logitech model ¢920 webcams were mounted in
a stereo vision configuration with a baseline of 50
mm. The recognition algorithm is based on the use of
3D information for segmenting objects to a specific
distance. It also includes novel components such as
the crop segmentation from images, use of support
wire as a visual cue, the implementation of
interpolation using cubic splines and the use of
principal components to determine segment
orientation. Experiment shows that the performance
of the proposed method was 95.0%, with a standard
deviation of 9.9%. In addition the segmentation
quality of the proposed method was 93.6%, with a
standard deviation of 2.4%. Overall, the proposed
stem recognition algorithm in conjunction with the
crop segmentation can be used as a first step for the
recognition of axillary buds and leaves in crops that
grow along a support wire.

Hahn (2006) developed a methodology to detect
Escherichia coli, using thermal imaging. Escherichia.
Coli grown on classical LEVINE agar were imaged
using a thermal IR camera. A prototype was
developed to avoid temperatura changes on the
surface due to air movement. The prototype which
injected heat from the bottom was analyzed thermally
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to detect relative humidity and temperature changes.
The images had to be taken 15 s after taking the Petri
dish from the incubator. The thermal images were
processed by counting the pixels per color. A RGB
processing algorithm worked better than the grey
scale algorithm as yellow and rose could not be
discriminated properly. The value was introduced in
three equations and a detection success rate of 100%
was achieved.

Velasquez (2011) developed a detection system of
powdery mildew (Sphaerotheca pannosa) on rose
with Open CV. Open CV is an open source computer
vision library, which is written in C and C++
language. The detection was made according to the
HSV space color. The source image was converted
from the RGB to the HSV space color and the disease
and the plant parts were extracted according to the H,
S and V information. After that the noise (white
objects) was removed. Finally the accuracy of the
detection was evaluated. The developed disease
detection system is able to detect the powdery mildew
disease through the HSV space color with Open CV.
Better results were obtained when using close pictures
(10 cm). The miss-matched rate caused mostly by
halation when using distant pictures could be
successfully avoided using active sensing which
allows for disease detection even when using distant
pictures.

Espitia&Gonzales(2017)design and construction of
three different systems of detection and classification
of fruits (round tomato) based in the average
equatorial diameter; with the intention of comparing
and determining which of these is maintained to
greater efficiency, in terms of hits. Finally, the goal of
developing an efficient system is that a post-harvest
activity can be applied for production and sales
purposes. In order to develop the 3 systems, firstly the
algorithms of machine vision and artificial neural
network were designed, taking into consider the norm
NMX-FF-031-1997, which presents the classification
for globe tomatoes (small, medium, large and extra
large). The first one (Matlab) was focused mainly on
the image analysis, so the algorithm was based on
some basic operations such as: color separation,
binarization, filtering, filling and contour detection.
Also, the algorithm contains a basic classification
method, which used a separation by means of
conditions. The second system (Matlab) just like the
previous one, contains the code for image processing,
in addition to incorporating the single-layer

perceptron neural networks (2 neurons) to complete
its goal. Finally, the algorithm developed in Python
language (third system), focuses essentially on
machine vision techniques, and the main variations
being the processing card in which it was
implemented and the library used (OpenCV). Once
the codes were obtained we proceeded to acquire
results and finally compare them. Also a prototype of
conveyor belt was fabricated to visualize and to
analyze the classes of obtained tomatoes.In
conclusion, the use of a single-layer perceptron
network allowed to obtain a better classification,
obtaining a significant mean squared error of 6.3%
(variation of diameters of £ 0.6 mm), in addition to an
efficiency of 73%, compared to the analyzed data
(diameters).

Ramirez (2013) design, build and test a robotic
system capable of climbing palm trees for detection
of coconuts by means of an artificial vision system.
The prototype has the ability to be incorporated
sensors to determine pests as well as harvest
automatically coconuts, thereby reducing costs
generated and increases safety during harvest.
Concluding the crank-crank mechanism, despite
being very rustic, it was effective for the robot's
ascent on the palm tree. It also helps to reduce the
presence of engines on the robot, considerably
reducing the amount of electronic devices necessary
for its control ,must change the used motor to increase
the torque and so do not have problems regarding the
weight supported by the robot when climbing on the
palm tree.

Soliz (2009) describes a machine vision system able
to detect whiteflies (Bemisia tabaci Genn.) in a
greenhouse by sensing their presence using hunting
traps. The extracted features corresponding to the
eccentricity and area of the whiteflies projections
allow establishing differences among pests and other
insects on both the trap surfaces and dust generated
artefacts. Because of whiteflies geometrical
characteristics, it was possible to design an efficient
(related to manual counting) machine vision
algorithm to scout and count units of this pest within
a greenhouse environment. These algorithm results
show high correlation indexes for both, sticky screens
(R2 = 0.97) and plant leaf situations (R2 = 1.0). The
machine vision algorithm reduces the scouting time
and the associated human error for IPM-related
activities.

Conclusion:
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From the literature review, the results are dominated
predominantly by Asian authors (India and China) in
Europe Spain predominates and in Latin America
Brazil has promoted it in research centers.In México,
the application of the artificial vision to agriculture is
low.It does not have the dynamism that it is taking in
other countries, it is necessary to promote it to
increase the food security in the country.
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