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Abstract: The Automated Animal Feeding System using Time and Weight Sensors is designed to provide a smart and efficient solution for
feeding animals automatically. In traditional feeding methods, farmers and animal caretakers must manually provide food at specific times,
which can be time-consuming and inconsistent. This system reduces human effort and ensures animals receive food at the correct time and
in the required quantity. By automating the feeding process, the system improves animal health, reduces feed wastage, and increases overall
farm productivity.

The system operates using a Real-Time Clock (RTC) module to maintain accurate feeding schedules and weight sensors to measure
the amount of feed dispensed. The microcontroller controls the feeding process based on the programmed schedule and sensor inputs. When
the scheduled time is reached, the system activates the feeding mechanism, and the weight sensor monitors the quantity of food delivered.
Once the desired weight is achieved, the system automatically stops the feeding process, ensuring precise feeding.

This automated feeding system is suitable for farms, poultry units, dairy farms, and pet care environments. It helps farmers manage
feeding routines even when they are not physically present. The system also reduces the chances of overfeeding and underfeeding, which can
affect animal health and productivity. Additionally, it minimizes labor costs and improves operational efficiency, making it a cost-effective
solution for modern farming.

In conclusion, the Automated Animal Feeding System using Time and Weight Sensors offers a reliable and intelligent approach to
animal feeding. By combining time-based scheduling and weight-based monitoring, the system ensures proper feeding management. This
technology enhances animal welfare, saves time, and improves productivity, making it an ideal solution for smart agriculture and automated
farm management.

I. INTRODUCTION

The Automated Animal Feeding System using Time and Weight Sensors is a modern solution designed to simplify the
process of feeding animals in farms, poultry units, and pet care environments. In traditional feeding methods, farmers and
caretakers must manually feed animals at regular intervals, which can be time-consuming and prone to human error. This manual
approach may lead to inconsistent feeding schedules, overfeeding, or underfeeding, which can negatively affect animal health and
productivity. Therefore, an automated feeding system is essential to ensure timely and accurate feeding.

This system uses time-based and weight-based mechanisms to provide food to animals automatically. A Real-Time Clock
(RTC) module is used to maintain an accurate feeding schedule, ensuring that animals are fed at the correct time each day. At the
same time, weight sensors are used to measure the amount of feed being dispensed. These sensors help control the quantity of food
delivered, preventing wastage and ensuring animals receive the right amount of nutrition.

The automated feeding system is controlled using a microcontroller, which acts as the brain of the system. It processes
inputs from the RTC module and weight sensors and controls the feeding mechanism accordingly. When the programmed feeding
time is reached, the microcontroller activates the motor to dispense food. The weight sensor continuously monitors the feed
quantity, and once the desired weight is achieved, the system automatically stops the feeding process.

This system provides several benefits, including reduced manual labor, improved feeding accuracy, and better animal
health management. It is especially useful for large farms where feeding multiple animals manually can be difficult. By
implementing this automated system, farmers can save time, reduce feed wastage, and ensure proper nutrition for animals, leading
to increased productivity and efficient farm management.

Il. LITERATURE REVIEW
Several researchers have developed automated animal feeding systems to improve feeding efficiency and reduce manual
labor. A microcontroller-based automatic feeding system was developed using sensors and motors to dispense food at scheduled
intervals. The system used a Real-Time Clock (RTC) module to maintain accurate feeding time and a motor mechanism to
distribute food automatically. The results showed that automated feeding improved feeding consistency and reduced human effort
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in managing animal care.

Another study proposed a smart feeder using load cell sensors to control the quantity of feed dispensed. The system used
a microcontroller with a load cell and HX711 module to measure feed weight and ensure precise food distribution. The feeding
mechanism automatically stopped once the required weight was reached. The system achieved high accuracy in feed measurement
and helped reduce feed wastage while improving feeding efficiency.

A recent smart feeder system was developed using ESP32 microcontroller with time scheduling and portion control
features. The system integrated a Real-Time Clock, load cell sensor, and servo motor to control feeding time and quantity. The
study highlighted that automated feeding improves animal growth, reduces labor cost, and ensures consistent feeding patterns.

I1l. METHODOLOGY
Software Testing
Software testing is an important step in the Automated Animal Feeding System using Time and Weight Sensors to ensure
that the system functions correctly and reliably. The software is tested to verify that all programmed functions such as time
scheduling, weight measurement, and motor control operate as expected. Each module of the software is checked individually to
identify and correct any errors during execution.

Software Testing Process

The Real-Time Clock (RTC) module is tested to confirm that the system triggers feeding at the correct scheduled time.
The weight sensor is tested to ensure accurate measurement of feed quantity. The microcontroller program is also tested to verify
that the motor starts and stops based on the weight sensor readings. These tests help ensure that the feeding process works
automatically without manual intervention.
e Functional Testing

Functional testing is performed to verify the functionality of individual components in the Automated Animal Feeding
System using Time and Weight Sensors. Each module of the software, such as the Real-Time Clock (RTC), load cell sensor,
microcontroller program, and motor control, is tested separately to ensure proper operation. This helps identify errors at an early
stage and improves system reliability.
e Non-Functional Testing

Non-functional testing is conducted to evaluate the performance and reliability of the Automated Animal Feeding System
using Time and Weight Sensors. This testing focuses on system characteristics such as performance, stability, accuracy, and
usability rather than specific functions. The main objective of non-functional testing is to ensure that the system operates efficiently
under different conditions.

Test Case
Feeding Time Trigger test
1. TestCase ID: TC001

o Input: Set a specific feeding time in the RTC module.
o Expected Result: The motor should automatically start at the scheduled time.
o Actual Result: To be filled during testing.
o Status: Pass
2. Test Case ID: TC002
o Input: RTC Trigger Test
o Expected Result: Reach scheduled time.
o Actual Result: Motor starts automatically.
o Status: Pass
3. TestCase ID: TC003
o Input: Weight Sensor Test.
o Expected Result: Place known weight.
o Actual Result: Display correct weight value.
o Status: Pass
4. Test Case ID: TC004
o Input: Motor Operation Test
o Expected Result: Feeding time triggered
o Actual Result: Motor rotates and dispenses feed.
o Status: Pass
odel Training

M
5. Test Case ID: TC005

o Input: Stop Condition Test.

o Expected Result: Required weight reached.
o Actual Result: Motor stops automatically.
o Status: Pass

6. TestCase ID: TC006

o Input: Continuous Operation Test.
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Expected Result: Multiple feeding cycle.
Actual Result: System runs without errors.
Status: Pass

Test Case ID: TC007

Input: Power Supply Test.

Expected Result: Turn system ON/OFF.
Actual Result: System restarts properly.
Status: Pass

Test Case ID: TC008

Input: Sensor Accuracy Test.

Expected Result: Different weights.
Actual Result: Accurate readings displayed.
Status: Pass

Test Case I1D: TC009

Input: System Reset Test.

Expected Result: Reset system.

Actual Result: System returns to default mode.
Status: Pass

0.Test Case ID: TC010

Input Full System Test.

Expected Result: Run complete process.
Actual Result: Feeding completes automatically.
Status: Pass
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IV. MODELING AND ANALYSIS

Modelling and analysing is an important phase in the development of the Automated Animal Feeding System using Time
and Weight Sensors. In this phase, the overall system structure and functionality are designed to understand how each component
interacts with one another. The system model includes components such as the microcontroller, Real-Time Clock (RTC), weight
sensor, motor, feeding container, and power supply. These components are arranged in a structured manner to ensure smooth
operation of the feeding process.

During the modelling phase, the workflow of the system is defined. The RTC module is used to trigger feeding at scheduled
times, while the weight sensor measures the amount of food dispensed. The microcontroller processes the data received from these
components and controls the motor accordingly. This model helps in visualizing the system operation and identifying possible
improvements before implementation.

1. System Architecture Design

System architecture design defines the overall structure of the Automated Animal Feeding System using Time and Weight
Sensors. It shows how different components such as the microcontroller, RTC module, weight sensor, motor, and feeding container
are connected and interact with each other. The microcontroller acts as the central unit that receives inputs from the RTC and
weight sensor and controls the feeding mechanism. This design helps in understanding the complete operation of the system and
ensures smooth communication between hardware components.

2. Block Diagram Modelling

Block diagram modelling represents the system in a simple visual format using blocks and arrows. Each block represents
a component such as power supply, microcontroller, RTC module, weight sensor, motor driver, and feeding unit. The arrows
indicate the flow of signals and data between these components. This model helps in understanding how the system operates step
by step and simplifies system development and troubleshooting.

3. Analysis of the System

Analysis involves validating the accuracy, efficiency, and reliability of the feeder.

e Weight Measurement Accuracy: Load cell data is filtered (e.g., median filtering) to handle oscillatory movements of animals
eating while the scale is active. Studies indicate a 99% accuracy can be achieved in weight measurements using high-precision
Sensors.

o Feeding Efficiency Analysis: The system is evaluated by measuring the difference between the programmed weight and actual
dispensed weight (leftover analysis). The use of load cells ensures minimal discrepancy (e.g., only a few grams difference over
a 21-day test).

e Time Accuracy: RTC modules are utilized to maintain schedules even during power failures.

e Dynamic Weighing: In livestock, weight is often taken while they are eating. Dynamic weighing algorithms, which process
signals from load cells, allow for tracking body weight changes alongside feed consumption.

4. Key Components of Data Analysis
¢ Signal Processing: Load sensor signals are typically processed using ADC (Analogue-to- Digital Converter) amplification and
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filtering circuits to reduce noise.

e Error Calibration: Static error tests are performed to calculate the weight coefficient of the feeder scale, ensuring linearity in
weighing.

o Data Analysis: Data is analyzed to establish the relationship between time of feeding, amount of feed, and weight gain or milk
yield.

Benefits and Limitations
Benefits: Reduces labor, ensures accurate portion control, prevents overfeeding, and provides data for livestock management.

o Limitations: Higher initial cost, reliance on electrical power (requiring battery backup), and potential for food to get stuck in
the dispenser mechanism.

6. Signal Processing & Accuracy
Analog Filtering: Asecond-order analog low-pass filter to reduce noise.
¢ Digital Filtering: Median mean filtering to remove outliers in the weight sequence caused by movement.

7. Common Design Approaches

Livestock: May incorporate a "single passage" gate (using RFID and electronic push- pull cylinders) to ensure only one animal
feeds at a time, preventing crowding and allowing for individual consumption monitoring.

V.RESULTS AND DISCUSSION
Evaluation Metrics
e Accuracy
e Precision
o Reliability
o Efficiency of Feed Delivery

Expected Results (based on similar research)

¢ Enhanced weight management: 95-99%

o False Positive Rate: < 3%

e Processing Time: < 2 seconds

e Reduced feed wastage

Expected results include enhanced weight management, consistent feeding schedules, increased food conversion efficiency.
Comparison (What you must include in paper)

\ System Type Detection Rate False Positives Response \
Sensors Medium High Reactive
Antivirus Medium Low Reactive
Proposed RTC System High Low Proactive

VI. CONCLUSION

In conclusion, the proposed Automated Animal Feeding System using weight and time sensors effectively enhanced
feeding accuracy, animal welfare, and farm management efficiency. By combining load cells, real-time clock scheduling,
environmental and water quality sensors, and loT connectivity, the system reduced feed wastage, minimized manual labor, and
ensured timely and precise feeding. Machine learning-based analysis of feeding patterns enabled early detection of health
anomalies and abnormal behaviors, supporting proactive livestock management. Real- time monitoring and alerts allowed farmers
to oversee operations remotely and make data-driven decisions, improving productivity and sustainability. Overall, the system
proved to be cost-effective, scalable, reliable, and adaptable, making it a practical solution for modern smart agriculture and
precision livestock farming, while promoting animal health and efficient resource utilization.
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