
 

80 

Journal of Scientific and Innovative Research 2017; 6(2): 80-83 

Available online at: www.jsirjournal.com 

Research Article 

ISSN 2320-4818 

JSIR 2017; 6(2): 80-83 

© 2017, All rights reserved 

Received: 03-05-2017 

Accepted: 30-05-2017 

 

 

K.Lakshmi 

Department of Electronics and 
Instrumentation Engineering 

Bannariamman of Institute of 

Technology, Sathyamangalam, 
Tamilnadu, India 

 

S.Gayathri 

Department of Electronics and 

Instrumentation Engineering 

Bannariamman of Institute of 
Technology, Sathyamangalam, 

Tamilnadu, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Correspondence: 
K.Lakshmi 

Department of Electronics and 

Instrumentation Engineering 

Bannariamman of Institute of 

Technology, Sathyamangalam, 

Tamilnadu, India 

Implementation of IoT with Image processing in plant 

growth monitoring system 

K.Lakshmi*, S.Gayathri
 

Abstract 

An automated system for monitoring the growth of plant can be done with appropriate taxonomies. Such kind 

of information can be useful for formers, botanists, industrialists, food engineers and physicians. This work 

combines Image Processing and IoT to monitor the plant and to collect the environmental factors such as 

humidity and temperature. In image processing, a recognition system capable of identifying plants by using the 

images of their leaves has been developed and with the help of the images use of pesticides can be controlled. 

The system runs pre-processing and feature extraction techniques on the image before a pattern matcher 

compares the information from this image with the ones in the database in order to get potential matches. The 

different features that are extracted and compared are the color, texture and shape of the leaf. Based on the 

pattern recognition a leaf can be identified as healthy or deceased. Here we combine IoT and Image processing. 

In addition, our system is simple to use, fast and highly scalable. 

Keywords: Internet of Things (IoT), Image Processing, MATLAB. 

INTRODUCTION 

India is an agriculture based country. Two-third of population relies upon agriculture directly or 

indirectly. It is not merely a source of livelihood but a way of life. It is the main source of food, fodder 

and fuel. It is the basic foundation of economic development. It provides highest contribution to national 

income. In addition to this, agriculture also provides employment opportunities to very large percentage 

of population. The climate conditions of our country is isotropic, still we are not been able to utilize 

agriculture resources. The reason behind this is the lack of rains and scarcity of water. Another cause 

may be unplanned use of water due to which a remarkable amount of water goes in vain.  

At the present era, the farmers have been using various pesticides for crop at regular intervals. Presence 

of pests and disease affect the rate of crop cultivation. It reduces crop yield in a significant amount and 

as a result there will be an increase in poverty, food insecurity and mortality rate. The current system 

relies on visual observation which is a time consuming process. This problem can be completely 

resolved if we use automatic control of using pesticides in which the pesticides will be used based on the 

growth of the crop. With the advancement in image processing technology, it is feasible to create an 

automated mechanism for the detection of pests.  

The Internet of Things is the network of physical objects-devices, vehicles, buildings and other items 

embedded with electronics, software, sensors, and network connectivity-that enables these objects to 

collect and exchange data. The Internet of Things has been defined in Recommendation ITU-T Y.2060 

(06/2012) as a global infrastructure for the information society, enabling advanced services by 

interconnecting (physical and virtual) things based on existing and evolving interoperable information 

and communication technologies. Building a loT application requires the right selection and combination 

of sensors, networks and communication modules. The above setup is then collaborated with concepts of 

image processing, cloud computing, etc. Research conducted in September 20 14 on early loT adopters, 

suggests that the majority of the companies that have adopted loT are already seeing some measurable 

benefits. Respondents said that they have deployed or plan to use loT in many areas, including asset 

tracking, security, fleet management, field force management, energy data management, and condition-

based monitoring. loT has wide applications in the fields of transportation, lifestyle, building, 

agriculture, factory, health care and many more. It is often described as a network of networks. Due to 

this, it can perform various tasks efficiently and accurately. 
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Image processing is processing of images using mathematical 

operations by using any form of signal processing for which the input is 

an image, a series of images, or a video, such as a photograph or video 

frame; the output of image processing may be either an image or a set of 

characteristics of parameters related to the image. It usually refers to 

digital image. Digital image processing makes use of various computer 

algorithms to perform image processing on 

digital images. It is widely used for classification (identifies to which 

class does a newly found observation belong), pattern recognition 

(recognize known and discover unknown patterns), feature extraction 

(initial information which is used to make further derivations), multi-

scale signal analysis (signal processing) and projection (three 

dimensional object is converted into a planar surface). 

 
Figure 1: Process flow diagram 

As discussed earlier, IoT and Image processing are combined together 

in agricultural field in order to increase product yield and to reduce the 

crop failure. We focused on plant failure due to environmental factors 

through IoT technology. IoT system includes sensors, Arduino and a 

camera that regularly captures the plant. The color, texture, shape and 

area of the leaf are the parameters also considered in this work. After 

examine the conditions of the plants we go for image processing. The 

initial test is done by using MATLAB software. In addition to the 

environmental factors, the plant with a diseased leaf can also be 

identified using Image processing. Based on the output and constraints 

the pesticides will be sprayed for the crop/plant where the disease is 

identified. If there is any change that corresponds to the deterioration in 

the plants growth, the farmer is immediately informed. Early diagnosis 

will thus help in taking the necessary actions to increase the produce 

and reduce failure of crops. 

PROPOSED ALGORITHM 

The main idea is to combine the concepts of Image processing 

techniques and Internet of things to get the required results. The factors 

to be considered are temperature and humidity that leads to delicate the 

changes in the health of the plant. The Changes that a plant undergoes 

are captured by the camera and analyzed with the MA TLAB software. 

The process of capturing image and the required environmental factors 

are done with the IoT network. A storage device can be used to store all 

the required data’s for the analysis. 

 
Figure 2: Block Diagram of the proposed system 

In Image processing section, initially the image is captured from the 

camera and further the image is processed using k means clustering for 

segmenting the image. The processed image is then edge detected using 

three different edge detection techniques. The edge detection techniques 

used are sobel, prewitt and canny algorithm. The diseased sample 

banana leaf has been taken for the edge detection analysis. 

Amongst the three edges detection methods used, canny edge detection 

algorithm gives the better and reliable detection. Owing to its optimality 

to meet with the three criteria for edge detection and the simplicity of 

process for implementation, it became one of the most popular 

algorithms for edge detection method. 
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RESULTS 

A. Banana original and gray image 

The original image taken for analysis and its converted gray image is 

given below. 

 

Figure 2: Original image with gray scale image 

B. Banana anthracose 

The diseased image of banana anthracose is taken for analysis,it is 

converted gray scale image and canny is shown below. 

 
Figure 3: Diseased image of banana leaf 

C. Banana spot high 

The diseased image of banana spot high is taken for analysis and it is 

converted gray scale image and canny is shown below 

 
Figure 4: Banana leaf with spot high disease 

D. Paddy original and gray 

The original image taken for analysis and its converted gray image is 

given below 

 

Figure 5: Original image of Paddy leaf 

E. Paddy brown spot 

The diseased image of paddy brown spot is taken for analysis, it is 

converted gray scale image and canny is shown below 

 
Figure 6: Paddy identified with a narrow brown spot disease 

F.    IoT Section 

In this work, the growth of banana tree and paddy are taken for analysis. 

Environmental factors like temperature and humidity plays a major role 

for the growth of a plant. Temperature and humidity sensors are used 

for the measurement and are connected with the IoT network. The 

optimal temperature range for banana tree is about 25°C to 30°Cand 

Paddy is 20°C to 27°C.  The data’s collected from Temperature and 

Humidity sensors are given to Arduino UNO kit from which the 

information is communicated to the farmers. 

Step 1: Initialize the sensor to send data at 9600 baud rate 

Step 2: Start reading humidity and temperature values from the assigned 

analog pin 

Step 3: Print to in /\C and Humidity in % on the serial monitor 

Step 4: Continue to read data at a delay of 2000ms 

Step 5: De-initialize the sensor and terminate 

By using IoT, the whole process is automated and data’s are collected 

using sensors. The growth of plant depends on the environmental 

factors. The disease free plant with the required amount of humidity and 

temperature shows the health of the plant. These can be achieved using 

IoT network and Image processing technique. 

CONCLUSION 

The work prevails over an automated pesticides control mechanism 

which reduces human intervention in the crop cultivation. It prevents 

the adverse effects of over usage of pesticides which leads to reduction 

in crop cultivation. This model can be successfully applied to achieve 
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great results with most types of crops. In this project, the goal is 

implementation of controlled irrigation techniques using same 

principles. It is achieved with prominent results by acquiring the images 

of agriculture land. The image is then filtered by applying mean filter 

algorithm to remove noise created by various lighting conditions. The 

filtered image is then segmented and processed by image processing 

technology to extract the information. In the future, other image 

processing techniques may be used to enable the detection and 

extraction more efficient and accurate. It can be seen that how Internet 

of Things and Image Processing can be combined and implanted in the 

field of agriculture to get satisfactory results. Some level of automation 

is achieved in terms of capturing images in regular intervals. Also the 

status of the environment is regularly checked and updated. This gives 

rise to the possibility of constant monitoring of the fields and the 

environmental factors. The loT sensing network so established can 

easily be mounted on a rover to monitor and collect data of the field on 

a regular basis. This will immensely help the farmers as they cannot be 

on their field 24/7. The information collected can be communicated to 

the farmers. The rovers can have the specific amount of pesticides, 

fertilizers on board. 

No conflict of interest: Nil 

REFERENCES 

1. Ying yang, Bo Peng, Jianqin Wang, “A System for Detection and 

Recognition of Pests in Stored-Grain Based onVideo Analysis”, IFIP 

Advances in Information and Communication Technology,2011, Vol. 344, 

pp 119-124. 

2. Murali Krishnan, jabert G, “Pest Control in Agricultural Plantation Using 

Image Processing”, IOSR Journal of Electronics and Communication 

Engineering (IOSR-JECE) e-ISSN: 2278-2834,Volume 6, Issue 4(May. - 

Jun. 2013), p- ISSN: 2278-8735, pp 68-74. 

3. Ganesh Bhadane , Sapana Sharma and Vijay B. Nerkar, “Early Pest 

Identification in Agricultural Crops using Image Processing 

Techniques”,International Journal of Electrical, Electronics and Computer 

Enginering 2(2): 7 -82(2013),ISN No. (Online): 27-2626. 

4. Zhang Tiezhong, Chert Libin, Song dian, "Study on strawberry harvesting 

robot: Images based identifications of strawberry barycenter and plucking 

position", Journal of China Agricultural University China, vol. 10, no. 1, 

pp. 48-5, 2005. 

5. Saravanan,C,"Color Image to Grayscale Image Conversion", Computer 

Engineering and Applications (ICCEA), Second international Conference, 

pp - 196 - 199, 2010  

6. P. Boissard, V. Martin, S. Moisan, "A cognitive vision approach to early 

pest detection in greenhouse crops", Computers and Electronics in 

Agriculture, Vol. 62, pp. 81-93, 2008.  

7. Gonzalez, R. C, R. E. Woods, and S. L. Eddins, Digital image Processing 

Using MATLAB, Gates mark Publishing, 2009.  

8. M. Berges, E. C Kara, E. Goldman, and A. Rowe, "Towards automated 

detection and state tracking of artificial light sources from sequential 

pictures inside buildings", EG1CE Workshop, pp. 1-10,2011. [19] Sardi 

Pest & Diseases (2012). 

9. R. Huddar, S. Gowri, S R Rupanagudi, "Novel algorithm for segmentation 

and automatic identification of pests on plants using image processing", 

Third International Conference Computing Communication & Networking 

Technologies (ICCCNT), pp. 26-28, July 2012. 

10. S Haysshi, K Ganno, Y Ishii et al., "Robotic harvesting system for 

eggplants", Japan Agricultural Research Quarterly, vol. 36, pp. 163-168, 

2002 

11. Rafael C.Gonzalez,Richard E.Woods &Steven L. Eddins  (2004) Digital 

Image Processing Using MATLAB, Pearson Education Ptd. Ltd, Singapore 

12. Yu, X, Bui, T.D. & et al. (1994) “Robust Estimation forRange Image 

Segmentation and Reconstruction”, IEEE trans. Pattern Analysis and 

Machine Intelligence, 16 (5), 530-538. 

13. Jie yanga ,ran yanga, shigao lib,s.Shoujing yina, qianqing qina,”A novel 

edge detection based segmentation algorithm for polarimetric sar images”, 

the international archives of the photogrammetry ,remote sensing and 

spatial information ,sciences. Vol. XXXVII, part B7.Beijing 2008. 

14. Rui, Jiang, and Sun Danpeng. "Architecture Design of the Internet of 

Things based on Cloud Computing." In Measuring Technology and 

Mechatronics Automation (lCMTMA), 20 15 Seventh International 

Conference on, pp. 206-209. IEEE, 20 15. 

 

 


