
Image-Based Plant Disease Detection: an Experience of Bangladesh 

 

Md. Abdul Malek
1
, Md. Sekender Ali

2
 and Mst. Fauzia Sultana

3 

1&2
Department of Agricultural Extension and Information System, Sher-e-Bangla 

Agricultural University, Sher-e-Bangla Nagar, Dhaka-1207 
3
Department of Parasitology, Bangladesh Agricultural University, Mymensingh

 

 

A R T I C L E    I N F O A B S T R A C T 

 

Use of image-based plant disease detection system (IPDDS) is getting 

popularity day by day. In this case images of plant diseases are used to 

detect the symptom. Several sophisticated techniques are used in 

IPDDS. But in the recent year Bangladesh has experienced a very 

simple solution called krishoker janala (farmer‟s window) in providing 

agricultural advisory services to the farmer. It is actually an image-

based system (mobile application also available) of plant disease 

detection. Farmer/ user can easily real-time identify problem of their 

plant by matching the symptom of the plant with the image of the 

system. A case study was conducted to find out the effectiveness of 

krishoker janala as perceived by the user. The study reveals that 

84.62%, 11.54% and 3.85% respondent found kriskoker janala as 

highly effective, moderately effective and less effective respectively. 

The study also found that 92% respondents could solve their plants‟ 

problem using krishoker janala application; did not need help from 

others. That was an exceptional experience of Bangladesh in the field of 

image-based plant disease detection. Study also reveals that user 

reported some problems regarding the mobile application and they also 

provided some recommendations to increase the effectiveness of the 

system. These recommendations to be considered for increasing the 

effectiveness of this system during next updating. Policy maker of the 

country should include IT-industry into collaboration to incorporate 

automate system    
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Introduction  

Agriculture covers the first two important goals of United Nation (UN) declared Sustainable 

Development Goals (SDGs) namely „No poverty‟ and „Zero hunger‟. Bangladesh-an agrarian 

country is fighting to achieve SDGs. But the farmers of the country face several problems in 

growing crops like lack of proper agricultural inputs, labor crisis during peak seasons of 

planting and harvesting, low price of the produces, and infestation of pests and diseases etc. 

Although   Bangladesh has got a very grass root level agricultural extension services, farmer 

often suffered from lack of information and advices during the infestation. To get necessary 

information and advice from Upazila Agriculture Office, farmers had to visit almost 5 to 30 

Kilometers. Sometimes visiting the long distance to Upazila Agriculture Office, farmers 

failed to meet with Upazila Agriculture Officer or other service providers. When a farmer 

came to the agriculture office or to an agricultural extension service provider, sometimes 

he/she failed to come with a symptom of the disease or the farmer failed to explain the 

problem to the extension service provider clearly and thus it became difficult for the 

extension service provider to identify the disease. The service provider then had to make field 

visit to identify the problem and suggest requisite solution to overcome the problem (Malek, 

2015). The process was costly in terms of both money and time. With the advances of 

computer vision technology, several image-based plant disease detection systems are under 

experiment and to some extent available (Rupavatharam et al, 2018).  

Image-based Plant Disease Detection System (IPDDS) 

Image-based plant disease detection system (IPDDS) can be defined as a system where plant 

images are used to detect plant disease. The use of computer vision, and object recognition 

has made tremendous advances in the past few years (Mohanty et al., 2016). A wide range of 

technologies are used in IPDDS such as using support vector machine (Islam et al., 2017), 

image processing (Abramoff et al.,2004), using image classification technique (Revathi et al., 

2013), image segmentation (Islam et al., 2017), using image library (Malek, 2015). Besides- 

back propagation technique, Artificial Neural Network (ANN), Convolutional Neural 

Network (CNN) are also very promising technologies for IPDDS. Among those techniques of 

IPDDS, using image library is very easy to build, operate and low-cost one (Malek, 2015). It 

is not very high-tech. Our study was on this type of IPDDS.  

With availability of smart-phone, image-based plant disease detection is getting attention 

in a growing speed.  Various applications have been developed. Some of the applications are 

being used at field level. But effectiveness of very few of them have been studied from 

farmers/ users point of view. Most of the studies were on the development and performance 

of the system. This study reviewed the works done so far for bringing the innovation into the 

context of rural farmers. Mohanty et al.(2016) developed a system to identify plant disease 

automatically. Using a public dataset of 54,306 images of diseased and healthy plant leaves, 

they found an accuracy of 99.35% on a held-out test set and they claim it as a demonstration 

of the feasibility of their approach. They collected the images under controlled conditions, 

they trained a deep convolutional neural network to identify 14 crop species and 26 diseases 
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(or absence thereof). Rupavatharam et al.(2018) studied system of Progressive Environment 

Agriculture Technologies (PEAT), a German startup company developed mobile application 

„Plantix‟ that assists in detecting damage on plants with the help of a smart phone image. 

They reported 90% accuracy of the system. Tan et al. (2018) introduces a mobile application 

named AuToDiDAC or Automated Tool for Disease Detection and Assessment for Cacao 

Black Pod Rot (BPR) that automatically detects, separates, and assesses the infection level of 

BPR in cacao through image processing and machine learning techniques. They reported an 

average of 84% accuracy on an independent test set of ten cacao pod images. Barbedo (2016) 

studied the problems associated with automatic plant disease identification using visible 

range images like presence of complex backgrounds in the images, undefined boundaries of 

the symptoms, uncontrolled image capture conditions that make the image analysis difficult, 

diseases producing symptoms with a wide range of characteristics, presence of multi 

symptoms etc.. He analyzed the problems and proposed possible solutions capable of 

overcoming at least some of those challenges. Ferentinos (2018) developed convolutional 

neural network models to perform plant disease detection and diagnosis using simple leaves 

images of healthy and diseased plants, through deep learning methodologies. He used an 

open database of 87,848 images, containing 25 different plants in a set of 58 distinct classes 

of [plant, disease] combinations, including healthy plants to train the models. He reported 

99.53% success rate in identifying the corresponding [plant, disease] combination (or healthy 

plant) suggested the models as very useful advisory or early warning tool, and expandable to 

support an integrated plant disease identification system to operate in real cultivation 

conditions.  

All the above mentioned initiatives were found to be very sophisticated. High-level 

technology had been used and a huge cost and resources involved. Implementation of the 

service needed to invest huge capital and resources. But these systems have got several 

challenges to identify crop diseases like image quality, image background, image taking 

condition etc. (Barbedo, 2016). Some of these challenges cause the system low effective in 

performance. Moreover, these systems need huge resources and fund for implementation. In 

these circumstances, the farmers of Bangladesh have experienced a new experience of an 

innovative solution called krishoker janala. Farmer having installed the mobile app, can 

easily match the problem of the crop with the pictures of the image library of the app. It is 

consisting of more than 1000 problems of about 120 crops. It is available both online and 

offline mode (Malek, 2015). The main objective of the study was to assess the effectiveness 

of the krishoker janala app for providing agricultural services to the farmers. Specific 

objectives of the study were as follows: 

 To explore farmer‟s understanding on krishoker janala mobile application 

 To find out the benefits that farmers are getting through using the mobile application  

 To identify the challenges faced by users while using the app 

 To analyze krishoker janala as a service 

 To measure the satisfaction level of the user farmer 

 To find out improvement scope of the mobile application desired by the user.  
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Methodology 

The study was conducted as a case study. Although case study research method is often 

considered to be invalid, invaluable and improper (Yin, 2003), it is an established research 

method in social sciences (Teegavarapu et al., 2008) -a review of literature in social sciences 

(Yin, 2003; Lukoff et al.,1998 and Dresch et al., 2015) support the argument. The study was 

conducted in two upazilas viz. Sadar upazila of Norsindi and Sadar upazila of Gazipur.  The 

upazilas were selected based on the user density report provided by Department of 

Agriculture Extension (DAE). Top two user density upazilas were selected for the study. 

Two Focus Group Discussions (FGDs) were conducted (10 participants each). Key Informant 

Interview was conducted with Upazila Agriculture Officer, Agriculture Extension Officer and 

Sub-Assistant Agriculture Officer to get primary data. Secondary documents, media reports 

etc. were thoroughly studied. The content of the website, application and user responses were 

also studied. Based on FGDs, Key Informant Interview and review of literature and 

secondary documents, interview schedule was prepared. Users of almost all categories were 

included in the study. Out of 3328 registered users a total of 330 users were selected 

randomly from krishoker janala app user registration information and interviewed. Reviews 

of the app user were also collected from Google play store. After completing the collection of 

data, data were cleaned and analyzed and graphs and charts were presented in excel. 

Some limitations of the study included: firstly- interviewee from krishoker janala app 

users registration information, were those users who had registered themselves for sending 

picture to the application. (krishoker janala has got a picture sending option). Secondly- 

reviewers of the app are advanced level users. Ensuring proportionate sampling was a 

challenge of the study. To overcome the limitations and ensuring Guba‟s (Guba, 1981) 

criteria (credibility, transferability, dependability and confirmability) for the study; various 

techniques were applied such as consultation of appropriate documents and preliminary visits 

to the respondents and authority (Lincoln et al.,1981) were done and good relationship 

(Erlandson et al.,1993) was established between researcher and users. Triangulation 

(Maanen, 1983) was done by the use of a wide range of informants. The use of “overlapping 

methods” as suggested by Shenton et al. (2004) was done by conducting the FGDs and 

personal interview. Despite all these steps, the presence of advance user was dominating to 

some extent in this study. Therefore, scopes prevail for further study to know the opinion of 

common users of kriskoker janala mobile application. Regarding using case study as research 

methods it can be concluded with the help of Yin, the most prominent critic of this method 

that case study is not only a suitable method to explore the subject; it also can be used to 

explain certain phenomena (Yin, 1984).  
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Result and Discussion 

Bangladesh’s experience on Image-based Plant Disease Detection System (IPDDS) 

From the study it was found that, considering the problems faced by Bangladeshi farmers in 

getting agricultural advisory services Malek (2015) designed an image-based plant‟s problem 

(pest and disease) identification system later get popularity as krishoker janala. He collected 

images of plants‟ problem from several parts of Bangladesh. Then he created a database 

(image library) using Hyper Text Markup Language (HTML). He used several images 

including at least one representative image of the problem. He arranged images in the 

database logically so that anyone can identify his/ her plant‟s problem matching it with the 

images of the library of the application. All the images of a problem were linked with the 

solution of the problem. Solution came out on clicking the image identified. Initially, it was 

used as a device responsive database both in online and off-line mode to identify plant‟s 

problem. Later android based Krishoker janala mobile application was developed and got 

user response. This initiative had got a significant popularity among the farmer. The number 

of user was about 1 million (Codex, 2017). One of the major uniqueness of krishoker janala 

was- it gave the opportunity of detecting problem images by the users themselves. 

The study found that two versions of the application were available in the google play 

store viz krishoker janala (Codex, 2017) and krishoker janala new (Codex, 2020). The study 

also found that more than 50,000 downloads for each version, 800 reviews for old version 

and 250 reviews for new version as on 15 June 2020. Among the reviewers (N=421) 80.04% 

reviewed kriskoker janala as highly effective, 12.58% as moderately effective and 7.38% as 

less effective. These results were very much closer to the results found from interview where 

(n=330) 84.62%, 11.54% and 3.85% respondent found kriskoker janala as highly effective, 

moderately effective and less effective, respectively (Figure 1). 

Malek (2015) reported that 94% user respondents had the opinion that the new 

intervention (krishoker janala) was most suitable for them, through using the database cost of 

delivering service or having service (up to 86%), time needed for delivering service or having 

service (up to 66.67%) while average number of visit (48%) was reduced.  

Sultana et al. (2019) studied the effectiveness of „krishoker janala’ image-based plant 

disease detection System (database) and reported that 64.2% of the user respondents 

perceived that use of krisoker Janala is moderately effective while 24.5% and 11.3% of them 

perceived as less and high effective respectively. 

Our study found that the study conducted by Sultana et al. (2019) was only on the service 

provider Sub-Assistant Agriculture Officer (SAAO) who were trained on various services of 

DAE not much dependent on krishoker janala app. But our study was on the actual user 

including farmer and SAAOs and found more effectiveness than the study of Sultana et al. 

(2019). Our study also found that user could identify the problem of their crops on the spot 

using krishoker janala mobile application.  
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Figure 1 Level of satisfaction of kriskoker janala app user in percentage (%) 

Degree of effectiveness varies with user group. How much variation depends on the 

characteristics of users- is a matter of another research. This study covered some of them. 

The application is effective but respondent have more recommendations as reflected in the 

following review: 

‘‘Very useful app that’s very much helpful to farmers and also to the general peoples. A 

general person can treat any disease/insect affected fruits or vegetables trees by using this 

app, but I will personally request to the authority to add more information about disease, 

insects affect, and also update the apps regularly....’’ 

 

Figure 2 Age distribution of user in percentage (%) 
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The age distribution of the user respondents is shown in figure 2. Here it is seen that most of 

the user respondents belonged to the age group of 30-39 years (48%) and 36% respondents 

were within the age range of 20-29 years. Among the user respondents 84% belong to the age 

range of below 40 years. Therefore, a conclusion can be drawn that comparatively youngers 

were interested to use e-agriculture application like krishoker janala. 

The figure 3 shows the educational qualification of the user respondents. It is seen that 

among the respondents there were no illiterate respondent, 64% respondents had higher 

education, 4% respondents had primary education, 24% respondents have secondary 

education and 8% respondents had higher secondary education. Therefore, a conclusion can 

be drawn that usually educated farmers are interested to use Krishoker janala app. 
 

 

Figure 3 Educational qualification of the user respondent in percentage (%) 

Problem solving capacity of the users are shown in figure 4.1 and 4.2. Figures reveal that 

92% respondents could solve their plants‟ problem using krishoker janala app; did not need 

help from other and only 8% respondent opined that they needed help from others. These 

figures give a clear indication that krishoker janala app had created capacity among the users 

to solve the problems of their crops. It is also seen that almost all the respondents (94%) got 

timely service by using krishoker janala app. Our observation found many users to solve the 

problem of their crops instantly using krishoker janala app at field level. Following review is 

the respondent‟s comment in this regard:  

‘‘It's an agricultural instrument. This is the best agricultural app in Bangladesh I have ever 

found. It contains original photo of disease and it prevention. I would like to thanks to the 

governing body for this nice app.’’ 
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Figure 4.1 & 4.2 Problem solving capacity of the users in percentage (%) 

The study shows that 95% respondent were in the opinion that time required in getting 

service reduced for using krishoker janala app, 91% and 77% respondent thought that cost 

and visits required for receiving agricultural services had been reduced by using krishoker 

janala app (figure 5). It shows that the app had reduced the time, cost and visit of the users 

and it also indicates the increased effectiveness of the app. 

The figure 6 shows the type of problems faced by the app users. It is seen that 26.77% 

respondents mentioned that content not updated. 12.63% respondents had mentioned the 

system is not automated. 17.68% respondents faced problem in detecting pest and disease. 

12.63% faced difficulties in using with updated android version (android 8.0 and above), 

19.19% and 11.11% respondents mentioned faulty registration system and bigger size of the 

app as problem, respectively. 

 

Figure 5 Users response regarding reduction of time, cost and number of visit in getting 

service in percentage (%) 
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Figure 6: Types of problems faced by the users in percentage (%) 

Figure 7 shows the recommendations from the users for the advancement of krishoker janala 

and to make it more effective to the users. 23.33% respondents have mentioned that the 

farmers should make inform about this app they recommended campaign and promotion of 

the app, 22.73% respondents have suggested for making available for all platform (e.g. iOS, 

windows) to cover more user group, 23.03% respondent suggested incorporating feedback 

and sharing option so that user can provide feedback and share the content to the social 

media, 19.70% respondent suggested updating information regularly, 9.70% recommended 

providing information on production technology and 2.12% of the respondent recommended 

automated detection system. For the sake of farmers benefit through using ICT, these 

recommendations from farmer should be taken into consideration.  

 

Figure 7 Recommendations from users of Krishoker janala app in percentage (%) 
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Sustainable agriculture and krishoker janala  

The innovator of the initiative Malek (2015) reported that Krishoker janala has tried to 

ensure environment and public health friendliness through providing content accordingly. He 

claimed that some messages were tried to be conveyed to the farmer titled Farmer‟s 

Behavioral Change Communication (FBCC). Those messages were desired to bring a 

positive change in farmers‟ behavior encouraging farmers adopt environment and public 

health friendly farming practices and gave up environmentally harmful practices. 

Consequently, incidence of pest and disease were desired be reduced. Ultimately, the need 

for using chemical pesticides were also desired be reduced. Because of this, the risk of 

environment and public health were desired to be reduced.  Our study found that, the solution 

provided in krishoker janala app included information about what to do immediately and 

what to do next i.e. a complete package of solutions provided there. The app also has 

emphasized biological control of pests. The user guide has provided adequate precautionary 

measures for the users. Our study also found that Digital Empowerment Foundation 

acknowledged krishoker janala mobile application as Manthan South Asia award runner up 

in environment and green energy category for its environment friendly approaches (DEF, 

2017). 

Conclusion 

The study reveals that 84.62%, 11.54% and 3.85% user respondents found kriskoker janala 

application as highly effective, moderately effective and less effective, respectively. The 

application found to be effective in detecting plant‟s problem and it also saved time, cost and 

number of visit of farmers in getting agricultural services. The study also found that 92% 

respondents could solve their plants‟ problem using krishoker janala application; did not 

need help from others. These figures give a clear indication that krishoker janala application 

had created capacity among the users to solve the problems of their crops. It was also seen 

that almost all the respondents (94%) got timely service by using krishoker janala 

application. It was an exceptional experience of Bangladesh in the field of image-based plant 

disease detection. The study also found that user respondents reported some problems like- 

content not updated, the system is not automated, difficulties in using with updated android 

version (android 8.0 and above), faulty registration system, bigger size of the app etc. they 

also provided some recommendations for further improvement of the application like 

campaigning and promotion of the application, making available for all platform (e.g. iOS, 

windows) to cover more user group, incorporating feedback system and sharing option so 

that user can provide feedback and share the content to the social media, updating 

information regularly, providing information on production technology  automation of 

disease detection system etc.. Recommendations should be taken to action by the policy 

maker of the country to make the application more effective to the users. To incorporate 

automatic disease detection system IT-industry should be included into collaboration.    
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