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Introduction



Problem Statement
QATra is an advanced irrigation system that has the ability to reduce water wastage by 
checking the soil moisture to control the amount of water dispensed. A mobile application, 
where the user can view the daily water content of the soil and get notified when the plants 
are watered, is used in our system. The user can control the irrigation system and informed 
in case of a fault in the system. The project addresses environmental issues, cuts labor 
costs, encourages smart innovations and boosts cultivation.  

“4 problems solved: Business Plan / Business Plans: Powerpoint animation, 3d man, Problem solving,” Pinterest. [Online]. Available: https://www.pinterest.com/pin/561824122234397577/. [Accessed: 15-Sep-2019].



Project Design

Existing IEEE 802.15.4 Standard: Zigbee



Hardware Design

● Minimum threshold: on

● Maximum threshold: off

● Distance between sprinklers = radius of the range [6]

[6] Irrigation tutorials. (2019). Determining Landscape Sprinkler Locations. [online] Available:https://www.irrigationtutorials.com/sprinkler-coverage-nozzle-selection-sprinkler-spacings/ .



Software Design 
Application Connection:

● Sensor readings transmission
● Establishing an HTTP server 

Application Features:

● Control of the sprinklers
● Keeps record of soil water level
● Notification of faults in system

“Mobile AppDevelopment Services,” Appynitty Communications. [Online]. Available: http://www.appynitty.com/mobile-app-development-company. [Accessed: 15-Sep-2019].



Design Constraints
● Resources Constraint

● Technical Constraint

● Environmental Constraint

● Health and Safety Constraint

“SQL SERVER - Create Unique Constraint on Table Column on Existing Table,” SQL Authority with Pinal Dave, 04-Sep-2016. [Online]. Available: https://blog.sqlauthority.com/2014/01/11/sql-server-create-unique-constraint-on-table-column-on-existing-table/. [Accessed: 15-Sep-2019].



Estimated Budget and Justification
● Total estimated budget for suggested 

hardware components = $541.08

● Total estimated budget for suggested 

software components = $1000

● Justification: 

- Four end nodes are needed.

- Battery supply for the end nodes.

- Gateway from the central node to the mobile application.

Figure 4: Arduino Uno Used as Central Node $22.00 [4]

Figure 1: Arduino Nano Used as end Node $9.90 [1]

Figure 3: Raspberry Pi Used as gateway $35.00 [3]

Figure 2: NRF24L01 transceiver to develop WSN $6.00 [2]

Figure 5: Router to create WLAN $191.74 [5]

[1] Arduino Nano Every. [Online]. Available: https://store.arduino.cc/usa/nano-every. [Accessed: 14-Sep-2019].
[2] “Wireless Module NRF24L01, 2.4 Ghz RF transceiver, SPI,” RobotDyn. [Online]. Available: https://robotdyn.com/wireless-module-nrf24l01-2-4-ghz-rf-transceiver-spi.html. [Accessed: 14-Sep-2019].
[3] “Buy a Raspberry Pi 4 Model B – Raspberry Pi,” Buy a Raspberry Pi 4 Model B – Raspberry Pi. [Online]. Available:   
     https://www.raspberrypi.org/products/raspberry-pi-4-model-b/?variant=raspberry-pi-4-model-b-4gb. [Accessed: 14-Sep-2019].
[4] Arduino Uno Rev3. [Online]. Available: https://store.arduino.cc/usa/arduino-uno-rev3. [Accessed: 14-Sep-2019].
[5] “leading Cambium Networks dealer in Nairobi,” City Telecommunication. [Online]. Available: 
     https://www.citytelecomcentre.com/product/linksys-wrt1200ac-ac1200-dual-band-smart-wi-fi-wireless-router-wrt1200ac/. [Accessed: 14-Sep-2019].



Timeline



Conclusion
● Water scarcity is a major issue in Qatar.
● There is a world demand to increase the 

cultivation of agricultural land.

● QATra irrigation system is a proposed solution 

to reduce water wastage.

● QATra consists of different features that make 

it user and environment friendly.

● QATra encourage innovation to benefit future generation.
“water drop gif: Tumblr,” Water Drop Gif. [Online]. Available: http://newfilmik.info/suggest/water-drop-gif/. [Accessed: 14-Sep-2019].
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