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Abstract: Paddy is one of the main crops throughout the world. It plays the role of important food crops in most parts of Asia (Chen et. al.). Paddy is prone to a lot of diseases so there is a need of proper monitoring system to monitor the paddy crop  during its production. There are three stages of production of paddy i.e.Vegetation, reproductive and ripening. The field of IoT helped a lot in the development of monitoring system to detect the growth as well as diseases of rice crops. This article solely focused on the review or study of different articles which proposed different monitoring and detection system for monitoring of rice crop. To conduct  the  study  different  papers  have  been  reviewed  and  found  that  there  are  a  lot  of  devices  present  to  detect  the  crop production but none of them are 100 percent accurate.
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I. Introduction:  

Paddy (Rice) is the staple crop in mos part of the world. It is one of the most significant crops in Asia and is produced on a very large  scale.  It  is  also  known  as  a  flooded  crop  as  it  is  grown  on  a  waterlogged  soil.  Paddy  (Rice)  or  rice  is  a  rich  source  of carbohydrate and its crop also releases a high amount of methane gas. Rice is a kind of crop which gets affected by diseases  and suffer a loss in  yield. There are nine types of diseases  which affect the rice, it  may be  because of bacteria or fungi.  Nowadays there are a lot of techniques present to monitor the rice plant but still either equipment is costly or unaffordable or not effective for every field. In this article, authors are trying to review the researches which proposes the monitoring and detection system of diseases in rice plant. As it is known that rice is a vital crop so proper monitoring is needed for rice so that farmers can  get almost all the production or in other words farmers could suffer minimal loss. The basic task  of the monitoring system is to monitor the plant and give a proper report about its growth at different stages of production i.e. vegetation, production and ripeness (Fig. 1).
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Fig. 1: Stages of production of Paddy crop

In most of the countries rice production plays an important role in food security and economic balancing. For instance, let’s take the  example  of  Vietnam  where  50%  of  the  gross  production  of  crops  is  rice  (Chen  et.  al.  ,  2007).  So  Vietnam  needs  a  proper monitoring system to monitor the growth of rice and it also needs a detection system for the detection of diseases in rice.

With  the  introduction  of  IoT in  agriculture,  agriculture  becomes  more  efficient  and  more  precise.  It  helped  this  sector  a  lot  by making the farming process more efficient and accurate. It helps monitor the farming land and then deciding the proper area for the production of crops. As it is known that agriculture is not a very promising occupation so farmers cannot take any chance in the production of crops and this is one of the reasons for an efficient monitoring system. Despite proper monitoring and detection of plants there is a chance of less growth and farmer can earn less, so, there is a need for a system in which farmers incur less loss and more production of crops.

Why Monitoring is important? 

As paddy is the most essential crop so it needs monitoring to find out the proper growth of the plant. Monitoring helps researchers in  finding  the  effect  of  different  weather  conditions  on  plants.  Normally  farmers  adopt  open  eye  monitoring  of  plants  but  one should focus on various technologies present around the globe like remote sensing, image processing, etc.

In this article authors have reviewed around 20 articles and tried to find out the best system for the monitoring of rice plants.

II. Literature Review: 

In the year 2007 Chen et. al. [1] presented a neural network approach for monitoring of rice crops. The neural network acted as a tool for monitoring of crop. For the proposed prototype the author collected the data directly from the field and with the help of
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image processing he  monitored different  stages of plant production. Using the  prototype the author examined the plant at three different phase’s vegetative reproductive and ripening.

In 2008, Oza Et.al. [2], designed and developed a model with active and passive micro rate remote sensing data for monitoring of rice  plant.  The  microwaves  have  unit  target  interaction  as  well  as  all-weather  capability.  These  devices  are  comfortable  in handling and for result generation.

In  the  year  2018  Ali  et.al,  [3],  designed  an  agricultural  monitoring  system  using  different  kinds  of  sensors  and  devices  for monitoring of the crop. These devices help in intrusion detection, pest detection weather detection and also have water and soil monitoring module.

In  the  year  2019,  Minh.  et.al.  [4],  proposed  a  monitoring  system  for  precision  agriculture  of  rice  in  which  the  land  will  be properly monitored with the help of the Global Positioning System and Global information system and then  a proper area will be decided for the production of rice. He also calibrated the remote sensing  which  will be  quite helpful in the development of the monitoring system.

Taberner et.al. [5], in 2019, also worked on the rice monitoring system. But his approach was different from the approach of other authors.  He  focussed  on  the  leaf  area  index  and  collected  the  data  through  satellite  centers  and  then  analyzed  it.  The  system proposed by him is good and can be helpful in monitoring of rice plant in different climatic conditions.

In the year 2019, Lubis et.al. [6] also focussed on the monitoring of rice plants at different production stages. He used Raspberry pi as a microcontroller sensor to develop the system. The proposed model was a well-developed model which can monitor the rice plant at vegetation, production and ripeness stage.

In  the  year  2019,  Ortiz  et.al.  [7]    focussed  on  using  the  decision  support  system  in  controlling  and  monitoring  of  crops.  He collected real-time data and then used it in developing the device for monitoring of plants. In the same year, Rudiyanto et.al. [8] proposed  a  system  for  real-time  monitoring  of  crop  using  clustering.  The  proposed  model  by  the  author  was  a  well-developed model which can monitor the rice plant at vegetation, production and ripeness stage.

Dirgahayu  and  parsa,  in  the  year  2019[9]  researched  to  investigate  paddy  growth  at  different  levels  of  production.  The  author conducted the research directly in the field and monitored the plant growth. His proposed system was  operated by collecting the satellite data. He used both optical and radar data because optical data is not useful in the case of cloudy season.

In  2019  Sangeeta  et.al.[10],  focused  on  monitoring  of  crop  system  by  using  different  kinds  of  sensors  including  power  supply microcontroller board LCD soil moisture and temperature. The developed system is a field-based device that can directly  work from the paddy field.

In the year 2019 Nivedita et.al.[11], focused on diseases of plant and its detection at the earliest stage. She focused on the leaf of the  plant  to  detect  diseases.  She  proposed  automatic  diseases  of  plant  diseases  using  image  processing  technique.  With  image processing  the  author  captured  the  image  of  the  leaf  surface  and  then  analyzed  it  with  the  symptoms  of  different  diseases.  By matching the symptoms a result will be generated on the screen showing the name and type of disease.

Chen et.al. in the year 2019[12], focused on rice blast disease detection using IoT and Artificial intelligence. The author named his  proposed  technique  as  riceTalk.  This  device  monitors  a  paddy  block  and  detects  the  diseases.  The  riceTalk  system  is  an intelligent system that can detect rice blast with no image data.

Zhang et.al., in the year 2019[13], focused on monitoring the rice plant by using remote sensing technology. The remote sensing technology  detects  the  plant  damages,  diseases  and  pest  control.  The  diseases  were  further  categorized  depending  upon  their symptoms. It has an image-based feature.

In  the  year  2019[14]  Nidhis  proposed  a  system  to  detect  different  types  of  paddy  diseases.  The  most  important  feature  of  the device developed that it can classify and diagnose the disease. The type of disease and the severity of infection can be properly examined with the help of a developing device. The image processing technique is the base of the above-proposed system.

In  the  year  2019[15],  Shrivastava  focused  on  rice  plant  disease  and  its  detection  using  deep  learning.  The  author  was  mainly concerned  for  three  kinds  of  diseases;  rice  blast,  leaf  blight  and  sheath  blight.  The  proposed  system  has  features  like  image requisition, image recognition, etc. The deep learning technique used by the author combines the symptoms and classifications of the three kinds of diseases.

Gupta et.al., in the year 2019[16], focused on all the diseases caused by a pathogen. The author focused on false smut or green smut.  The  author  used  two  kinds  of  sensors;  one  for  humidity  and  another  for  temperature.  The  developed  model  works  like  a prediction system and helps in forecasting of disease before it is spread.

Devi  et.al.,  2019[17],  worked  on  disease  recognition  of  paddy  crops.  The  author  proposed  a  system  for  detection  and classification  of  disease,  it  has  the  features  like  image  acquisition,  image  pre-processing  and  image  segmentation.  It  has  an accuracy rate of 98.30. The image processing technique holds a strong hand in the detection of rice diseases.
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Bhattacharya  et.al.,  2020[18],  designed  a  system  for  analyses  and  recognition  of  plant  diseases.  His  main  aim  was  to  design  a system,  which  can  perform  disease  recognition  without  any  external  hand.  He  used  a  deep  learning  approach  with  image processing to automatically classify rice leaf diseases.

In the year 2020, Ennouri et.al.[19], proposed a system for crop pest monitoring and management of the crop. He used vegetation indices  such  as  the  leaf  area  index  with  remote  sensing  technology  to  detect  the  plant  disease.  The  remote  sensing  technology apart from image processing is one of the best techniques for plant disease detection.

In  the  year  2020,  Das  et.al.[20],  worked  a  system  for  prediction  of  rice  disease  by  using  graph-based  clustering  and  feature selection.  This  technique  gives  a  proper  result  by  predicting  the  name  of  the  disease;  it  is  also  helpful  in  the  classification  of diseases. In this device a disease data set is prepared and then diseases were classified.

III. Findings: 

After  reviewing  20  pieces  of  relevant  literature,  the  sample  size  was  deliberately  chosen  to  provide  a  diverse  yet  manageable overview  of  current  technological  advancements  in  agriculture.  The  selection  aimed  to  include  a  balanced  representation  of different  methodologies  and  technologies,  such  as  image  processing,  remote  sensing,  IoT,  and  AI-based  systems,  used  in  both monitoring and disease detection in crops. Through this literature, it was found that while every author claims the effectiveness of their proposed solution, significant gaps and challenges still remain in the cultivation process. Some authors focused specifically on the leaf area index (Ennouri et al.), while others explored the use of remote sensing technologies (Oza et al., Minh et al., Zhang et al., Ennouri et al.) to monitor and detect plant issues.

A  notable  observation  is  that  a  majority  of  the  studies  incorporated  image  processing  techniques  (Chen  et  al.,  Nivedita  et  al., Zhang  et  al.,  Nidhis  et  al.,  Shrivastava  et  al.,  Devi  et  al.,  Bhattacharya  et  al.,  Ennouri  et  al.),  indicating  its  significant  role  in effective  plant  monitoring.  Additionally,  the  detection  of  rice  diseases  was  highlighted  as  a  critical  area,  given  rice's  global importance. One study introduced RiceTalk (Chen et al.), an innovative system using IoT and AI for plant monitoring and disease detection  without  relying  on  image  processing.  Another  study  (Dirgahayu  and  Parsa)  combined  optical  and  radar  data  to overcome  the  limitations  of  weather-dependent  monitoring,  emphasizing  the  complementary  nature  of  these  technologies.  The authors found that there are many devices present to assist in agriculture, for both monitoring and disease detection phase. Every author claims that the device developed or the concept developed will help in agriculture but still one can find a lot of space and problems in the cultivation process. Some of the authors focussed on leaf area index(Ennouri et.al.)  while some of them are using remote sensing technology(Oza et. al.) (Minh et. al.) (Zhang et.al.) (Ennouri et.al.)  to monitor and detect the plant problems. One of  the  important  fact  discovered  is  that  most  of  the  authors  preferred  image  processing  (Chen  et.  al.)  (Nivedita  et.al.)  (Zhang et.al.) (Nidhis et.al.) (Shrivastava et.al.) (Devi et.al.) (Bhattacharya et.al.) (Ennouri et.al.)  so researchers can say that it is one of the best technology helping in the monitoring of plants.

Apart from the above issues, the detection of rice diseases is also important as rice is the most consumed crop around the world. So, authors came across a technology known as riceTalk(Chen et.al.)  which is using IoT with artificial intelligence to monitor the plant and detect the disease and its most important part is that it is not using image processing to detect disease or monitor plant. One author used optical and Radar data for monitoring the different levels of reproduction of plants (Dirgahayu and Parsa). The author used both kinds of data because optical data is only useful when there is clear weather while radar data can be helpful in all weather and climatic conditions.

After going through the above pieces of literature it was also found that different authors  worked on different aspects of plants like monitoring, Disease detection and cure of plants from diseases. The findings of the above pieces of literature is mentioned in the below table:

Table 1: List of technologies and Findings

S. No.          Author               Year                  Technology used                        Finding 

 

1.               Chen et.al.                2007             Neural Network Approach and       Used technology for monitoring

Image Processing                         of crop

2.                Oza et.al.                2008                     Remote Sensing               Used technology for monitoring

of crop

3.                Ali et.al.                 2018           Used different Kind of sensors and      This technology can be used for

devices  intrusion detection, pest detection 

weather detection and

monitoring.

4.               Minh et.al.               2019             Remote Sensing, GPS, and GIS      Used the technology for precision

Agriculture
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5.             Taberner et.al.             2019                      Satellite Data                  Monitoring of crop using leaf

area Index

6.               Lubis et.al                2019             Raspberry pi as Microcontroller          Monitoring of Rice Plant

 

7.               Ortiz et.al.                2019                 Decision Support System                 Monitoring of Crop

 

8.            Rudiyanto et.al.            2019                        Clustering                     Monitoring of rice crop at

different stages of plant

production

9.             Dirgahayu and            2019            Satellite data collection (Optical        Monitoring of plant growth at

Parsa                                         and Radar Data)               different stages of production.

10.          Sangeeta et.al.             2019          Used different Kind of sensors and         Monitoring of Rice Plant

devices

11.          Nivedita et.al.             2019              Image processing Technique            Plant Disease Detection

 

12.            Chen et.al.              2019             IoT and Artificial intelligence         Rice Blast Disease Detection

 

13.            Zhang et.al.              2019                   Remote Sensing                Detection of plant Damage,

diseases and pest control.

14.           Nidhis et.al.              2019                   Image Processing               Detection of Paddy Diseases

 

15.         Shrivastava et.al.           2019                    Deep Learning                  Detection of three kinds of

disease: Rice Blast, Leaf Blight

and Sheath Blight.

16.            Gupta et.al.              2019           Two kinds of sensors: temperature          Prediction of disease.

and humidity

17.            Devi et.al.               2019                   Image Processing                   Disease Recognition

 

18.        Bhattacharya et.al.           2020               Deep learning with image         Analyses and recognition of plant

processing                             diseases

19.           Ennouri et.al.             2020                    Remote Sensing                 Crop pest monitoring and

management

20.             Das et.al.               2020          Graph-based clustering and feature           Prediction of disease

selection

 

IV. Conclusion:  

After going through the above literature author conclude that there is need of more research for the development of IoT devices to detect the rice diseases and for monitoring of plant, as most of the devices present today are not practical to use or even costly which a farmer cannot afford. The farmers of Asian countries like India, Vietnam, Pakistan, Srilanka, etc. are rather poor or have little support from the government regarding technologies and so farmers cannot spend a lot on purchasing devices for monitoring for  rice  crops.  In  Vietnam  the  total  share  of  rice  is  50%  (Minh  et.  al.)    of  total  crop  production  so  farmers  of  Vietnam  move d toward precision agriculture.

The  author  also  concluded  that  with  the  increase  of  population  the  consumption  of  rice  will  increase  so  the  focus  on  the technologies which will help in increasing the production by properly monitoring the rice crop.
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