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Abstract 

This capstone project aims to develop a platform that will alert local farmers of potential 

crop threats based on upcoming weather conditions, and allow them to communicate between 

each other via a forum. 

This project, which goes by the name of “Cropest”, aims to improve the quality of 

harvest in the main agricultural areas of Morocco. And to keep crop failure at a minimum. The 

project uses a third-party web application to provide the weather for local regions. Based on that, 

the potential crop pests and diseases will be displayed as alerts. In addition, Cropest will include 

a forum. Its purpose is to allow farmers to post about crop diseases/pests they have encountered, 

but were not detected by the application. The forum will enable other farmers to comment on 

posts and help each other out. 

Before the user gets access to these services, they will be required to login/register. 
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1. Introduction 

The goal of this capstone project is to develop a platform that will alert farmers in a certain 

agricultural region of potential crop diseases/pests. In addition, it will allow farmers to 

communicate via a forum, in order to discuss the emergence of new kinds of crop threats. 

Therefore, this application will serve as a preventive measure, and as a detection method. The 

platform will provide these services by considering meteorological factors. For this reason, a 

third-party weather application will be used. 

Data such as good harvest percentage, crop failure percentage and it relation to the weather is 

of interest to this project, and has been collected for better diagnosis by the application. The data 

has been acquired through reports from the Chamber of Agriculture, meeting with several 

farmers from the areas of concern, and through online resources. The agricultural areas this 

project will focus on is: Kenitra –Rabat – Sale, Settat – Casablanca, Fes – Meknes, Beni Mellal – 

Khenifra.  

The user will be greeted with a homepage, either they will login or register. Then they will be 

able to check the forecast accompanied with potential threats. In addition, measures to protect 

crops from such threats will also be provided. Furthermore, the user will have access to the 

forum, as mentioned previously. This later will allow farmers to create posts where they upload 

pictures of the threats they have encountered. It will serve to alert other users and ask for their 

inquiries. Once the threat has been identified, the farmer will have the option to submit it, so it 

would be added to the database, and be displayed in upcoming alerts. 
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2. STEEPLE analysis 

Cropest is a web platform that uses meteorological factors to help farmers. It can be 

developed later on to include more regions, and more threats. The software can also be available 

as both a web and a mobile application. In addition, it can include more factors, besides 

meteorological, to predict future threats. Its STEEPLE analysis is as follows: 

2.1. Societal impact: 

- Assist farmers to attain better harvest. 

- Reduce crop failure and keep it at a minimum. 

 

2.2. Technological impact: 

- Cropest is the first of its kind to offer such a service. Therefore, it will be considered a 

new invention and development. 

 

2.3. Environmental impact: 

- Improved harvest. 

- Protection from crop pests and diseases (threats). 

 

2.4. Economic impact: 

- A better harvest means an economic growth. 

- An improved quality of harvest means consumers will be more confident and willing to 

buy crops. 

 

2.5. Political impact: 

- Food safety is a big concern to the government. As an immediate result, crops with 

failures than can be easily avoided, do not meet the minimum requirements to be sold. 

And this in itself affects the economy. 

- Cropest will increase the percentage of crops produced for foreign trade. 
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2.6. Legal impact: 

- Due to laws enforced by foreign countries for foreign trade, the quality of crops in 

Morocco causes a limitation on the amount of Moroccan agricultural exports. Cropest can 

increase that amount. 

 

2.7. Ethical impact: 

- Cropest promotes business ethics between farmers as they can help each other out 

through the forum. 

- Cropest provides client confidentiality to its users who are registered. 
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3. Methodology 

Following the software engineering development cycle, the project follows these steps: 

Specification, Design and Implementation, Validation, and Evolution. 

3.1. Specification: 

In this step, the required services and constraints on the system’s operation and development 

were established and analyzed through a feasibility study.  

3.1.1. Requirements elicitation and analysis: 

In this phase, requirements were collected, through interviewing some farmers from Kenitra. 

The farmers were asked about the features they would like to see in the software. Relevant data 

to the project was also collected through reports and online sources. 

The farmers and I had met on January 14th by visiting “Mansour Al Warga” ‘s farm, located 

in “Machr’aa Bel Ksiri”. The farmers agreed that they were in need of a tool to notify them of 

potential crop failures. In addition, they also mentioned how their major form of communication 

is through the weekly “Souk” where they meet, and that it would be an upgrade if they had a 

platform where they could talk to each other. Although they did not specify what to include 

exactly in the application, they stressed on the fact that it should display the threats, and it should 

for communication. 

In addition to interviewing farmers, I had met with Mrs. Fatiha Chiquer, Senior Supervisor in 

The Chamber of Agriculture in Kenitra. She provided reports concerning the agriculture stats in 

the Gharb region, for the years of 2014 and 2015. These reports were used to classify the major 

types of crops, and their common pests and diseases. As for the online sources, they were used to 

find more information about the pests and diseases, so as to include their causes and how to 

avoid them in the database. 

After the data has been obtained, it was classified and organized for a better understanding of 

the main problem and how it relates to the data acquired.  

First, the main types of crops in the treated Moroccan regions have been identified: Corn, 

Soybean, Grains, Small Grains, Forage Crops, Stored Crops, Cotton. 
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Then, the reports provided by Mrs. Fatiha Chiquer were used to look up the common threats 

those crops face. The following data has been found: 

 

Crop Types Pests Diseases 

Corn Stink bug, corn earworm, 

two-spotted spider mite, 

seedcorn maggots, 

fleehopper, cutworm, corn 

rootworms, corn borer, corn 

leaf aphid, wireworms, 

hessian fly, white grubs. 

Seed rot, seedling blight, root 

rot, anthracnose leaf blight, 

eyespot, grey leaf spot, 

common rust, common smut, 

head smut, stalk rots, eat rots, 

moulds. 

Soybean Kudzu bug, three-cornered 

alfalfa hopper, soybean 

podworm, Japanese beetle, 

seedcorn, cutworms, bean 

leaf beetle, green 

cloverworm, aphids, soybean 

looper, velvet-bean 

caterpillar. 

Soybean rust, septoria brown 

spot, bacterial blight, 

bacterial pustule, downy 

mildew, cercospora leaf 

blight, frogeye leaf spot, 

powdery mildew. 

Grains Hessian fly, aphids, barley 

yellow dwarfs, wheat streak 

mosaic virus, wheat curl mite, 

armyworms, cereal leaf. 

Bacterial leaf blight, bacterial 

mosaic, basal glume rot, pink 

seed, black head molds, 

kernel smudge, ring spot, 

sharp eyespot, septoria 

blotch, brome mosaic, maiz 

streak, oat sterile dwarf, 

chloris striate mosaid, cereal 

tillering, rice hoja blanca, 

wheat dwarf, wheat rosette 

stunt, wheat yellow leaf. 
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Small Grains Armyworm, cereal leaf 

beetle, ching bug, corn leaf 

aphid, grasshoppers. 

Yellow dwarfs, wheat 

spindle, powdery mildews, 

bunts, smuts, leaf rusts, strip 

rust, crown rust, eargot, net 

blotch, fusarium head blight. 

Forage Crops Alfalfa, clover root, potato 

leafhopper, ground beetle, 

aphids, blister beetles, clover 

leaf weevil, meadow 

spittlebug, pea aphid, white 

grubs. 

Vascular wilts, root rot, 

crown rot, anthracnose, 

sclerotinia, crown and stem 

rot. 

Stored Grains Lesser grain borer, 

indianmeal moth, flour beetle, 

cadelle beetle. 

Common bunt, cottony snow 

mold, eargot, dwarf blunt, 

powdery mildew. 

Cotton Aphids, boll weevil, 

bollworm complex, cabbage 

looper, tarnished plant bug, 

thrips, two spotted spider 

mite, yellow stripped 

armyworm. 

Crown gall, lint degradation, 

anthracnose, areolate mildew, 

boll rot, charcoal rot, 

escobilla, fusarium wilt, leaf 

spot, lint contamination, 

cotton rust, sten canker, 

verticillium wilt. 

 

After the crop pests and diseases were identified and classified, online sources were used to 

look up their causes, how to prevent them and how to terminate them. The results found were 

also recorded in the database, as they will be displayed in upcoming alerts. 
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3.1.2. Requirements specification: 

In here, the software requirements were described and classified into two main categories: 

3.1.2.1. Functional Requirements: 

Functional requirements are statements of services the system should provide, how the 

system should react to particular inputs and how the system should behave in particular 

situations [1]. The following functional requirements have been specified for Cropest: 

- The user shall login/register before accessing the services the software provides. 

- Having logged in, the user shall be able to view updated alerts based on the weather. 

- The user shall be able to view causes of the threats and how to prevent them. 

- The user shall have access to the forum. 

- The user shall be able to post in the forum, and comment on other posts. 

- The user shall be able to contact the developer for further inquiries. 

- The user shall be able to logout once they feel so. 

 

3.1.2.2. Non-Functional Requirements: 

Non-functional requirements define system properties and constraints, and are more critical than 

functional requirements [2]. The following are the non-functional requirements of Cropest: 

- Accessibility: Cropest shall be accessible within a stable internet connection. 

- Performance: Cropest shall have a maximum response time and processing time of two 

seconds.  

- Usability: The platform shall have a simple menu bar, with all services displayed (alerts, 

forum…) , and be as user-friendly as possible. 

- Reliability: The system shall be available to its users 24/7. The precise weather and the 

corresponding alerts shall be displayed.  

- Implementation: The system shall be implemented using PHP and SQL. 

- Standards: The software shall respect the IEEE standards of security and confidentiality 

through the login and register functionalities. 

- Ethical: The software should promote principles of good behavior and fairness, namely in 

the forum by imposing rules of conduct. 
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- Privacy: The software shall respect the users’ privacy and protect it from access by 

unauthorized parties through using a hash function for the password. 

- Safety: Cropest should not display termination/prevention methods that are hazardous to 

the environment. 

 

3.1.3. Requirements validation: 

This step took place throughout the entire lifecycle of the project development. Both functional 

and non-functional requirements were considered and respected throughout each step. 

3.2.Design and implementation: 

In this step, the system specification were converted into an executable system. 

3.2.1. Software Design: 

In this step, a software structure that respects the specifications has been designed through 

architectural design and detailed design.  

To develop the system, the agile method has been chosen. Agile development conforms to 

the deliverables of the capstone project. It provides small increments, with each iteration going 

through the entire development cycle, which minimizes the overall risk, and allows the project to 

adapt to future changes more quickly [3]. The purpose of agile is to deliver working software 

quickly and to meet the changing requirements. Another reason why agile has been chosen is that 

it makes it easy to deal with late changes in the project, since it affects the concerned increment 

only [4]. All of this makes agile methods ideal for this project. 

3.2.2. Object Oriented Design: 

The purpose of this step is to explain the software through a set of interacting objects. The 

visual representation of the system makes it easier to understand its entities and how they 

interact. For this, the following diagrams have been developed: 
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- Entity Relationship Diagram: 

 

Figure1: Entity Relationship Diagram of Cropest 

The ERD above shows the principal structure of the tables and their relationship. A “farmer” is 

the “user”, they have credentials to login and personal information. The user has access to the 

“forum”, which has in itself “topics” that users post, they can also leave “comments” or replies, 

on those topics. 

A farmer lives in a “city” within a “region”. These two tables will help display the proper 

weather for alerts. A farmer will face certain “pests” and “diseases” in his crop fields. These 

pests and diseases are related to certain type of crops, which can be found in the “ctname” table. 

Finally, each crop pest or disease is likely to occur under certain meteorological conditions, these 

conditions are found in the “weather” table. 
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- Use-Case diagram: 

 

Figure2: Class Diagram of Cropest. 

In the use-case diagram above, we have two main actors: Farmer and Developer. 

The farmer is the user, before accessing Cropest’s different services, they need to register or 

login. Then they are able to view the alerts, the topics in the forum, post and comment in the 

forum, send messages to other farmers and the developer, and finally logout. 

The developer on the other hand, is capable of receiving messages from farmers, logging into the 

databse and updating it (for example: adding new alerts), and logging out from the database. 
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4. Software implementation: 

In this step, the system structure is translated into an executable program. The programming 

language used to develop the system is PHP and SQL. PHP is an open-source scripting language 

used mainly for web development [5]. SQL, which stands for Structured Query Language, is the 

standard language used for communication with the database [6].The software used is 

Notepad++ for PHP and MYSQL for SQL, they are both open-source and come with suitable 

features. Before developing the web pages, the database has been designed and populated. 

The database has the following tables: 

- Categories: this table contains the main categories of crops found in the agricultural areas 

included in the project. The categories are: Grains, Corn, Soybean, Small Grains, Forage 

Crops, Stored Grains, Cotton. 

- City: This table is concerned with the cities found in the regions this application focuses 

on. They are displayed for the user to choose from when registering. The cities are: 

Kenitra, Rabat, Sale, Settat, Casablanca, Fes, Meknes, Beni-Mellal, Khenifra. 

- Disease: This table has entries of the major crop diseases found through analyzing the 

reports mentioned previously, and through online sources. 

- Pest: Similar to the Disease table, this one also has entries of the major crop pests found 

through analyzing reports and through online sources. 

- Pm: This table handles the private messaging option in the application. It registers the 

messages, their titles, the sender and receiver, the time stamp, and whether or not the 

users involved have read the message. 

- Region: This table contains the main the project focuses on, which are: Rabat-Sale-

Kenitra, Settat-Casablanca, Fes-Meknes, Beni Mellal-Khenifra.  

- Topics: In this table, the entries in the forum are recorded. The title of the topic, along 

with the message, the user ID of the author, and the timestamp are recorded. 

- Users: this table keeps entries of the users. The user ID, the username, the password, the 

email, the region, the city, and the signup date are all recorded. It is important to note that 

for security reasons, the passwords are all hashed when they are recorded in the database. 

The hash function has been randomly generated. 
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- Weather: This table has entries of different types of weather. This table helps display the 

alerts on the web application. The weather in this table is compared to the weather 

displayed in the weather forecast, based on that, alerts are shown to the user.  

The web application looks as follows: 

- The pre-index: before the users logs in or registers, they greeted with the following page: 

 

Figure 3: the first page the user is greeted with. 

- The register page: if the farmer is new to the website, they may register in this page by 

filling out the following form. 

 

Figure 4: The sign up form. 
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- The login page: if the farmer has created an account, they may login by filling out this 

form: 

 

Figure 5: The login form. 

- The index page: If the user enters the right credentials, they are re-directed to this page. 

 

Figure 6: The homepage after the user logs in. 

The menu bar displays more options, where the user may navigate. 

- The about tab: This tab has two pages: My Profile, and My Messages. 

o My Profile: in this page, the user may view they information, and modify it if they 

want. 
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Figure 7: The user’s profile page where they can view and modify their info. 

o The messages page: This page displays the private messages that a user receives, 

and gives them the option to send messages as well. 

 

Figure 8: The user can send and receive messages to which they can reply. 

The user finds the read and unread messages, along with their replies. The user may send a new 

personal message. If they want to reply to a message, they just have to click on the title of the 

message. 

When the user decided to reply to a message, they are redirected to this page: 
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Figure 9: The user can reply to messages in this tab. 

In this page, the farmer may write their reply, then press send. The message is then forwarded to 

the receiver. 

- The alerts page: In this page, the farmer may view the weather forecast for the upcoming 

week, followed by the potential threats, displayed with their cause, how to prevent them, 

and how to terminate them.  

 

Figure 10: The alerts page. 
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Figure 11: A separate view of the alerts. 

- The forum page: This page display the different users’ posts. Each main category of 

crops is displayed, along with the number of posts and the number of replies. 

 

Figure 12: The forum page, where users can post and comment on topics. 

If the user wishes to write a post in a certain category, they press the category’s name, then they 

are directed to the following page: 
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Figure 13: in this page, the user can view all topics of a category. 

By clicking on “new topic”, they may write the post they want. 

- The contact page: if the user wishes to get in contact with the developer, they visit this 

page, where they send a message that is received by the developer. 

 

Figure 14: In this page, the user may contact the developer. 

- The logout page: when the user logs out, they are automatically redirected to the “pre-

index” page.  
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It is important to note that if the user’s session ends, for example, by connectivity problems, 

any further navigation in the website is halted. And the following message is displayed: 

 

Figure 15: The user cannot view the app’s services without logging in first. 

In the code, the page “login.php” handles the user credentials, below, is a code snippet from 

the page: 

 

Figure 16: The code segment responsible for logging in. 

In the code segment above, the username and passwords are taken as entered by the user and 

a query is sent to the database to look for them. If the user successfully logs in, they may save 
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their user credentials in the browser’s cache. In that case, the “setcookie” function is used, with a 

limit of one year. If the username or password do not match, “$message” is displayed to the user. 

In “profile.php” the user is able to view their information and modify it. This is done through 

the following code snippet: 

 

Figure 17: The code segment responsible for displaying user info. 

In the code above, a simple “echo” command is used to display the user information, along 

with html formatting. 

 

Figure 18: The code segment responsible for fetching user info from the database. 

In the code segment above, user authentication is checked first, to see if the user is indeed 

logged in, and if their user credentials are correct. Then, a query to the database is sent to fetch 

the rest of the information, besides the username and password. 
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Figure 19: The code segment responsible for modifying user info. 

To modify user information, a check is made first to make sure the user authentication is 

correct, and that the password matches. The third line indicates the hash function used to encrypt 

the user password. 

Then, the new values are registered and the concerned table is altered in the database. Once 

the modifications have been successfully made, the user is automatically logged out and asked to 

login again. 

 

Figure 20: The code segment responsible for displaying the weather forecast. 

For this part, the third-party web application “darksky” was used for embeds. It allows to 

customize the location based on the user. As is observed in the figure above, the latitude, 

longitude, and the name of the region was used to allocate the user. 

The latitude and longitude can be found in the table “City”, the values have been imported 

from the website “latitudelongitude”, the entire web address can be found in the References 

section of this report. To fetch the coordinates, the following query has been used: 
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Figure 21: The code segment responsible for fetching the coordinates. 

The coordinates are selected from the table “city” where the value in the row “cityname” 

matches the value in “region” of the current user. In addition to the coordinates, the region is also 

fetched, as the href of the weather application requires the name of the city as well. 

Then, from the weather forecast, the adjectives indicating the weather (sunny, windy, 

humid…) are compared to the “weather” row in the “pest” or “disease” table, if the values 

match, then the threat is displayed. 
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5. Future work 

For the future work, turning this application into a mobile one is desired. This will enable the 

user to check for alerts and post in the forum whenever, without being restricted to having to use 

a web browser. In addition, there is still room to improve the interface, and make it more user-

friendly and intuitive, perhaps adding more functionality such as signing up for a newsletter. 

Another way this project can be improved is by including more detectors, besides 

meteorological ones. Using soil moisture sensors, wind detectors, and so on would lead to a 

better and more accurate detection of threats. To include such factors, the proper hardware is 

needed which costs a budget. Also, a separate software to connect the detectors to the application 

needs to be developed.  

The database is another way to improve the application in the future. More entries can be 

added to allow for a better diagnosis of threats. Moreover, the current entries of crop diseases 

and pests are a sample selected based on the reports used for this project. To enter their causes, 

prevention, and termination, online sources were used. In some instances, the information found 

online was not sufficient. Therefore, it would be better if a local and accredited source could 

provide entries to the database. 

One more thing I would like to tackle in future work is to add the ability for the application 

to detect new threats without having the user report them to the developer. The new threats will 

be detected then registered in the database automatically, then will be displayed in future alerts.  

A final thing that should be focused on for future work is to create an Arabic version of the 

web application. The current one is provided in English, for the sole reason that there were not 

enough information concerning the threats provided in Arabic. The data from the reports was 

presented in French, whereas online search yielded better results in English. Accumulating data 

in English then converting it to Arabic would be more convenient for the intended users of the 

program: farmers. 
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6. Conclusion: 

All in all, working on this project had been such an enjoyable experience. Thanks to it, I have 

learned new skills, and used new technologies as well. In addition, it allowed to use what I had 

learned throughout my academic career as a computer science major. 

The design and implementation parts of this project were challenging, gathering relevant 

information was no easy task as well. I needed to make sure the alerts displayed were accurately 

translated from the reports I took a look at, and that they were displayed according to their 

relevant weather especially that there is no similar software being currently deployed.   

Overall, this was a rewarding experience, that I would love to further work on, and implement 

the features mentioned in future work. 
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