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Abstract: In many rural and urban areas, managing and distributing water efficiently remains a significant
challenge. This project proposes a DTMF (Dual Tone Multi-Frequency) based water supplier system that
enables remote control of water distribution using a simple mobile phone. The system leverages the DTMF
signals generated by pressing keys on a phone's keypad to control a motor pump, which supplies water. By
dialing a dedicated number connected to the water supply system, users can activate or deactivate the pump
remotely without physical presence. The system is powered by a microcontroller that interprets the DTMF
signals and performs the corresponding actions. This technology provides an economical, accessible, and
effective solution for water management, particularly in areas lacking advanced infrastructure. It reduces
the need for manual operation, minimizes water wastage, and enhances timely water delivery.
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1. INTRODUCTION
Access to clean and sufficient water is a fundamental necessity for daily life, yet efficient water management continues
to pose challenges, especially in remote or resource-constrained regions. Traditional water distribution systems often
require manual operation, which can be labor-intensive, time-consuming, and prone to human error. With the increasing
integration of technology into basic utilities, automation and remote control have emerged as key solutions to improve
service delivery and resource efficiency.
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The Dual Tone Multi-Frequency (DTMF) based water supplier system presents a simple yet effective approach to
remotely manage water supply operations. Utilizing the DTMF tones generated from a mobile phone keypad, users can
control the functioning of a water pump from any location with network coverage. This system comprises a DTMF
decoder, a microcontroller, and a relay-operated motor pump. When a user calls the system's phone and presses a key,
the corresponding DTMF tone is decoded and translated into specific control commands for the pump.
This project aims to design and implement a low-cost, reliable, and user-friendly water supply solution that caters to
both agricultural and domestic needs. By eliminating the need for physical intervention, the system not only enhances
convenience and reliability but also helps in conserving water by ensuring its supply is precisely controlled.
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II. HARDWARE TECHNOLOGY
DTMF Decoder (MT8870):
e This IC is central to the project’s functionality. It detects the dual-tone signals generated when a key is pressed
on a mobile keypad.
e Each key corresponds to a unique pair of frequencies. The MT8870 decodes these frequencies into a 4-bit
binary output that can be interpreted by the microcontroller.
e [talso includes a guard time to ensure accurate decoding, reducing false triggers caused by noise.
Microcontroller (ATmega328, 8051, or Arduino-based):
e [t serves as the control unit of the system.
e Reads the binary input from the DTMF decoder.
e Executes conditional logic to turn the water pump ON or OFF.
e Can be programmed to include safety features like timed pump operation, status display, and input validation.
e Arduino Uno (which uses ATmega328) is often preferred for beginners due to ease of programming and
debugging.
Relay Module (5V/12V):
e  Acts as an electronic switch that connects or disconnects the AC power to the pump motor.
e The microcontroller sends a low-voltage signal to energize the relay coil, which switches the high-voltage
circuit.
e Provides electrical isolation using an optocoupler to protect the control circuit from high-voltage damage.
Water Pump (Submersible or Surface Motor):
e An AC or DC motor used to draw water from a source (well, tank, etc.).
e The choice depends on the application (household or agricultural) and distance of water delivery.
e Controlled by the relay as per the DTMF input from the user.
GSM Mobile Phone (or GSM Module like SIM800L):
e A simple mobile phone is used to receive calls from the user.
e  When the user presses a button during the call, DTMF tones are transmitted via the audio channel.
e  Optionally, a GSM module can replace the phone for more advanced features like SMS-based control or auto-
calling.
Power Supply Unit:
e  Supplies power to the entire system.
e A 12V DC power supply is typically used for the relay and water pump circuit.
e A voltage regulator (like 7805) is used to step down voltage for components like the microcontroller and
DTMF decoder.
Voltage Regulator (e.g., 7805):
e Provides a stable 5V supply from a 12V source.
e  Ensures the microcontroller and DTMF decoder operate within their required voltage limits.
PCB / Breadboard:
e  Used to assemble the circuit in a compact and durable manner.
e  For final deployment, a soldered PCB ensures reliability and safety.
Connectors and Miscellaneous Components:
e Resistors, capacitors, diodes, LEDs, and jumpers are used for signal conditioning, protection, and status
indication (e.g., LED glowing when pump is ON).

III. SOFTWAARE TECHNOLOGY
The software technologies used in this project are essential for programming the microcontroller, interpreting DTMF
inputs, and managing the overall logic of the water supplier system. Below are the main software components:
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Embedded C / Arduino Programming Language:
The microcontroller or Arduino board is programmed using Embedded C or the Arduino language (which is C/C++
based).
The code includes instructions to read DTMF inputs, perform logic decisions, and trigger the relay to control the water
pump.
Example features implemented via software:

e  Start/stop pump on key press

e  Auto shutdown after a timer

e Input validation to avoid false triggers

e  Optional LED indicators or buzzer alerts

Arduino IDE (Integrated Development Environment):
e If an Arduino board is used, the Arduino IDE is the main platform for writing, compiling, and uploading the
code.
e [t provides an easy-to-use interface for beginners and built-in libraries for fast development.
e  Serial Monitor can be used to debug and monitor real-time system behavior during development.

Proteus / Tinkercad (Simulation Software):
e Before actual hardware implementation, the circuit and code can be simulated using software like

Proteus Design Suite.
e Tinkercad (online simulator) can also be used for simulating Arduino-based circuits.
e These tools help verify circuit logic, timing, and response without the risk of damaging physical components.

Bootloader / Flashing Tool:
e Used to burn the code into the microcontroller if not using an Arduino board.
e For example, AVR Dude or Keil pVision can be used with 8051 or AVR-based microcontrollers.
o The bootloader acts as the bridge between the PC and the microcontroller for code uploading.

Optional: GSM AT Commands (If GSM Module is Used):
e If the system uses a GSM module instead of a basic phone, software logic may include sending and receiving
AT commands to communicate with the GSM hardware.
e This can enable advanced features like SMS notifications, remote restart, or water level alerts.

IV. RESULT AND CONCLUSION

The implementation of the DTMF-Based Water Supplier system has successfully demonstrated the practicality of using
mobile phone-based control for remote water management. The system accurately decodes DTMF signals from various
mobile devices and responds efficiently by activating or deactivating the water pump via a relay mechanism. The
microcontroller consistently executed control logic without error, and the relay responded reliably to input signals.
Real-world testing showed stable performance, low power consumption, and quick responsiveness to user commands.
This solution proves to be highly effective in rural or remote areas where automation is not readily available. It
significantly reduces manual intervention, minimizes water wastage, and provides a low-cost, accessible approach to
managing water supply. The integration of simple hardware components with embedded software creates a robust
system that is both scalable and reliable.
In conclusion, the DTMF-Based Water Supplier is a valuable innovation for resource management, combining ease of
use, affordability, and practical functionality. Future enhancements such as automated scheduling, water level sensors,
or solar-powered operation could further improve its efficiency and adaptability for broader applications.
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