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Plant Growth Monitoring System 
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Abstract: Agriculture is the foundation of the world economy, 75% of nations rely upon agriculture. Agriculture has gotten substantially more than 
essentially a way to bolster consistently developing populaces. It is significant wherein over 70% populace relies upon agriculture in India. In image 
processing, an acknowledgment system equipped for recognizing plants by utilizing the images of their leaves has been created and with the assistance 
of the utilization of the images of pesticides can be controlled. The proposed system estimates measurements of the plant by utilizing an infrared sensor 
and creates most extreme stature, width and distance across the stem of the plant as plant growth parameters, utilizing estimated information. The 
proposed plant growth monitoring system has been executed by structuring a mechanized examining system. At last, the system execution is contrasted 
and checked and the estimation information that has been gotten by down to earth field tests. 
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1. INTRODUCTION 
Plants become a significant wellspring of vitality and just an 
essential source of the issue of a worldwide temperature 
alteration. The harm brought about by developing, 
reappearing and endemic pathogens are significant in plant 
systems and prompt potential misfortune monetarily. 
Monitoring the growth of harvest radials is basic to watch 
the impacts of natural conditions or agronomic 
practices/treatment on the efficiency of organic product 
crops. One approach to screen the plant growth is by 
estimating the outspread growth (for example the difference 
in perimeter) of specific pieces of plant, for example, trunk, 
branch, and organic product. Farming advancements in this 
setting incorporate creation, improvement, determination, 
and usage. Progressively these advancements must 
depend on a more profound comprehension of the long 
haul working of rural systems and their flexibility. This 
comprehension can be accomplished through research that 
incorporates various procedures to gauge plant growth 
under various ecological conditions. On the off chance that 
plant growth per growth cycle can be estimated 
unequivocally, a detailed plant growth model can be 
readied and simultaneously generation of plants can be 
anticipated and controlled precisely relying upon ecological 
changes. Growth is a wonder of irreversible increment in 
the size of tissues and organs just like weight, The general 
plant growth stages can be condensed as pursues: 
treatment → gemmule → seed → germination → seeding 
→ growth → blossoming → natural product → maturing. 
The growth qualities of plants differ contingent upon the 
kind of plant. For the most part, plant growth is estimated as 
an increment in the size of plant tallness, width, roots, 
stems, leaf territory, leaf fat, stem cross-segment, etc.  

Plant growth monitoring system estimates measurements of 
the plant by utilizing an infrared sensor and produces most 
extreme stature, width, and distance across the stem of the 
plant as plant growth parameters, utilizing estimated 
information. When the growth parameters are estimated, 
they are transmitted to a remote server/client by utilizing 
GSM innovation. This paper presents the structure and 
improvement of another constant non-contact plant growth 
monitoring system dependent on the remote innovation to 
computerize the plant growth estimation process. The 
system was actualized for a plant and the system execution 
was checked by contrasting the outcomes and the 
information acquired from the pragmatic field tests. 

 

 
 
Figure 1: plant growth monitoring system 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

2. LITERATURE SURVEY 
1. Ha Anh Minh Tran, Ha Quang Thinh Ngo, Thanh Phuong 
Nguyen, Hung Nguyen (2018) propose the new solution to 
plant consequently and screen remotely. Firstly, the model 
of plantation is described top to bottom. At that point, CPU 
plays a focal job to handle the water system and aftercare 
the entire system. Proposed the programmed planting 
model using IoT and image processing strategy is 
incorporated into brought together solution. At first, the 
mechanical system is set up to sustain the unwavering 
quality suitably. The seeds are conveyed into land and 
inundated in period. There are several natural sensors that 
executed into the plate. Moreover, an online server is 
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worked in the network space. The data from sensors is 
gathered to visualize in host PC. Farmers can supervise in 
distance the bolstering process by means of mobile 
network. Moreover, several cameras are executed in the 
smart agriculture system. The Estimated Growth of Tree 
(EGT) algorithm is created to assess the agricultural 
advancement. As a result, the yield can be harvested on 
schedule. 
 
Merits 

 It can improve high profitability, save work power 
and lessen upkeep cost.  

 Internet of Things (IoT) and image processing 
innovation, farmers can estimate the best 
harvesting time and assure the mass creation of 
nourishment.  

 To applying this methodology, the cultivating 
employment becomes easier and all the more 
interesting. 

 
Demerits 

 MQTT operates over TCP: TCP was designed for 
devices that had more memory and processing 
power than a large number of the lightweight, 
control constrained IoT devices have accessible to 
them.  

 Unified agent can restrict scale: The dealer can 
influence scalability as there is extra overhead for 
every gadget associated with it. 

2. Wang, J., Lu, B., Yu, K., Tian, M., Huang, X., & Wang, Z. 
(2017) proposed a robust technique for infer rice over the 
ground biomass at local, and between yearly scales. The 
application gave a significant reference of field the 
executives and decision-production data. Demonstrated 
that GF-1 satellite's high time resolution provides chances 
to get cloudless data, and high spatial and spectral 
resolution features can supplant the conventional medium 
resolution remote sensing of agricultural growth monitoring 
data partially, yet a great deal of ground survey data still 
expected to improve model and monitoring precision. This 
proposed technique GF-1 WFV is a significant data source. 
To assess the use of vegetation indices for continuous rice 
growth monitoring at a local scale using multi-transient GF-
1 WFV data, investigate the methods for AGB recovery 
based on extensive field crusade datasets that suit for all 
rice growth stages for in situ application in agricultural. 
Merits 

 GF-1 satellite's high time resolution provides 
chances to get cloudless data, and high spatial and 
spectral resolution features can supplant the 
conventional medium resolution remote sensing of 
agricultural growth monitoring data. 

Demerits 

 Emits hurtful gases to nature. Increased risk of 
deforestation. Wasteful contrasted with gasoline.  

 Biomass vitality generation requires a great deal of 
space, cash, and efforts. 

3. Amin, S. R. M., & Awang, R. (2018) proposed Automated 
Detection of Nitrogen Status on Plants: Performance of 
Image Processing Techniques. A conservative and non-
destructive technique in deciding nitrogen status of Napier 
grass using computerized image processing approach. The 
underlying process of segmentation has given a basic 

process to call attention to the significant pixel and wiped 
out unnecessary piece of the image. The examination 
process in deciphering the pixel features has given useful 
data to investigate the changes in the leaves image. Four 
shading features have been resolved as the best connected 
with the changes of nitrogen; kurtosis, skewness and 
standard deviation of blue and greatest intensity of red. The 
classification is 100% of precision using decision tree and 
KNN classifier. It very well may be using the simple and 
principal techniques in image processing; it is fit in assisting 
local farmers as a promising apparatus in deciding the 
nitrogen status of plant leaves with fast, simple and cost-
viable without requiring a confounded algorithm. 
Merits 

 The exactness of 100% was recorded in classifying 
the leaves image using decision tree and KNN 
classifier.  

 KNN is Very simple execution.  

 Robust as to the search space; for instance, 
classes don't need to be directly separable. 

 
Demerits 

 The primary disadvantage of the KNN algorithm is 
that it is a lethargic student, for example it does not 
take in anything from the preparation data and 
simply uses the preparation data itself for 
classification. 

4. Omura, K., Yahata, S., Ozawa, S., Ohkawa, T., Chonan, 
Y., Tsuji, H., & Murakami, N. (2018) propose an image 
sensing technique to distinguish soy flowers and seedpods 
as growth factors using a state-of-the-workmanship deep 
learning engineering called Single Shot MultiBox Detector 
(SSD). An image sensing system to catch soybean growth 
data for smart agriculture. The created system consists of 
bloom identification and seedpod location that are realized 
by using a deep convolutional neural network model called 
Single Shot MultiBox Detector (SSD). For blossom 
discovery, to recently acquainted SSD1024 with catch 
precise features of small objects and Convolutional Neural 
Network (CNN) to inspect distinguished objects as a post 
processing. The recognition precision for seedpod and 
bloom images is 0.586 and 0.646 in F-measure, 
respectively. The computational cost was significantly 
decreased by using SSD, however need further 
improvement in identification execution to get growth data 
all the more precisely. 
 
Merits 

 The recognition exactness for seedpods and 
flowers are 0.586 and 0.646 in F-measure, 
respectively. 

 In expansion, the presentation could be improved 
by increasing preparing images and by designing 
the model engineering to use structural component 
of soybean.  

 To locate the more legitimate size of highlight 
maps for seedpods and flowers. 

 
Demerits 

 Shallow layers in a neural network may not create 
enough elevated level features to do forecast for 
small objects. In this way, SSD does worse for 
smaller objects than greater objects. The need of 
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complex data enlargement also suggests it needs 
an enormous number of data to prepare. 

5. Emma Madigan, Yiqing Guo, Mark Pickerin , Alex Held, 
Xiuping Jia (2018) proposed quantitative monitoring of 
complete rice developing seasons using sentinel 2 time 
series images. The point was to address the time series of 
spectral charateristics of vegetation, specifically rice using 
Sentinel 2 image data, to all the more likely understand its 
growth design with the end goal of helping future precision 
cultivating and rice mapping. This was accomplished 
through the analysis of data gathered over a period series. 
The NDVI example of rice crops, regardless of species, was 
found to increase from around 0.2 preceding planting to a 
pinnacle of around 0.8 during the center of summer when 
the yield arrived at the finish of its vegetative phase. After 
this, the NDVI worth started to decrease as photosynthesis 
diminished and the plant entered its conceptive phase 
before harvest. The LSWI pursued an alternate example all 
through the lifecycle of the plant; recording a beneath zero 
an incentive for a decrepit field before quickly rising over 
the NDVI esteem when the field was overwhelmed. As the 
harvest developed, the NDVI by and by increased. 
Interestingly it was discovered that plants sown by means 
of the drill sowing strategy have less time submerged in 
water and don't display this characteristic, which is a 
significant wonder to learn. 
 
Merits 

 A vegetation index (also called a vegetative index) 
is a single number that quantifies vegetation 
biomass and/or plant power for every pixel in a 
remote sensing image.  

 As a simple transformation of spectral bands, NDVI 
is easily registered without assumptions in regards 
to land spread classes, soil type or climatic 
conditions. 

 
Demerits 

 NDVI Inherent nonlinearity because it is a 
proportion based index.  

 Additive noise effects.  

 Asymptotic (saturated) signals over high biomass 
conditions. 

 
CHALLENGES IN AGRICULTURE INDUSTRY 

● Deficient production information. 
● Less knowledge about the weather forecast. 
● Not enough sales distribution information. 
● Poor ICT(Information and Communication 
Technology) infrastructure and ICT illiteracy. 
● Lack of awareness among farmers about the 
benefits of ICT in agriculture. 
● Marketing research skills and research centre. 
● Drastic changes in the climatic conditions 
● Lack of interest in agriculture profession among 
young and educated professionals. 
● High cost machineries for work. 
● More manual work. 
● Keeping a track of record manually. 

 
3. PROPOSED WORK 
 
3.1 SVM Algorithm 

SVM utilizes the technique alluded to as the portion. 
Artificial neural networks (ANN) accept contribution as an 
unstructured image to apply a computational model that 
takes a shot at and changes over them into relating order 
yield names. It requires less preprocessing endeavors 
which can be prepared to gain proficiency with the 
necessary highlights for characterization purposes. A 
support vector machine goes under the administered 
learning model in machine learning. SVM's are basically 
utilized for arrangement and relapses investigation. SVM 
must be related to learning calculation to create yield. SVM 
has given better execution for characterizations and 
relapses as a contrast with different procedures. There are 
sets of preparing which have a place with two unique 
classes. The SVM preparing calculation makes a model 
that designates new models into one classification or into 
the other class, which makes it a non-probabilistic twofold 
direct classifier. The classifier will allocate the name to the 
photo and it indicates which classification it has a place 
with, from where the classifier is predefined essentially 
dependent on the component. The created capabilities are 
helped into Linear SVM (Support vector machine) which is 
a regulated registering gadget learning calculation which 
can be utilized for grouping and relapse difficulties.  
 
Algorithm 1 Simple SVM  
 
candidateSV = { closest pair from opposite classes }  
while there are violating points do  

Find a violator  
candidateSV = candidateSV U violator  
if any ap < 0 due to addition of c to S then  

candidateSV = candidateSV \ p  
repeat till all such points are pruned  

end if  
end while 

Figure 2: Algorithm of complete plant growth monitoring 
system 

 
The total working of the task can be abridged by the 
calculation that appeared in figure 2. At the point when the 
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system begins, the examining unit first outputs the fated 
zone to produce a piece guide of the locale by utilizing 
information of the IR sensor and creates a piece map. 
Control unit discover the tallness and width of the plant at 
various focuses in the space most extreme stature in every 
section and greatest width in each column. This information 
is then put away in the information base of the 
microcontroller. In the subsequent stage most extreme 
stature, width and stem distance across the plant is 
determined. This information is likewise put away in the 
memory of the system. At that point, the system discovers 
the natural conditions for example Temperature and 
moistness close to the plant. This information is additionally 
put away in the memory of the system. Estimated 
information is then contrasted with the past information to 
discover the expansion or diminishing in the elements of the 
plant. And afterward, all data for example plant present 
measurement, increment in tallness and width of the plant, 
ecological conditions and time and date of the estimation 

are appeared on the LCD and is additionally transmitted to 
the remote area by sending SMS to the remote area. 
 

4. EXPIREMENT RESULTS 
 
4.1. Implementation and Experimental Environment 
A plant was haphazardly chosen and the proposed system 
was executed to screen the growth of the plant under 
typical natural conditions as appeared in the figures. The 
Banana plant was set before the system a good ways off of 
15 cm from the base of the system. The system was 
modified to partition the space in a framework of 50x40 with 
a stage size of 2cm. The system was booked to take two 
perceptions in a day at an interim of 5 hours and to store 
the information in the inward memory of the system.  

 
 
 

4.2. Experimental results: - 
Table 1 show the information acquired from the database of 
the system. The section in this table shows the day and 

time of estimation, the stature of the plant in every segment 
of a bit map, width in each line of the bit guide, most 
extreme tallness, greatest width and temperature of the 
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earth. Three days of information has been arranged in the 
table due to space contemplations. Tallness width of every 
section and lines were determined by the system utilizing 
the bit guide of the filtered region. At that point, most 
extreme tallness and width were determined by the system 
from this information. 

 

 
 
 
 
 
 
 

MONTHS Max. Height of plant Max. Width of plant Temperature  

Month 1 0.5 feet 10cm 38  

Month 3 3.5 feet 14.5 cm 43 

Month 6 6.5 feet 30 cm 34 

Month 9 10 feet 60 cm 40 

 

CONCLUSION 
Image processing is the utilization of a lot of procedures 
and calculations to a computerized image to investigate, 
improve, or streamline image attributes. In this way, one of 
the most significant difficulties is the absence of appropriate 
monitoring and control systems for proficient cultivating. 
The principle target of this proposed work is to build up a 
plant monitoring System utilizing image processing. SVM 
calculation gives a better outcome as the contrast with 
different calculations. As the principal focal point of this 
application is easy to understand, this application id 
planned so that it supports the Multi-Lingual idea. This 
application is useful for rancher and research facility where 
they are can without much of a stretch secure their Plants 
and there will be an increment in the growth of creation. 
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