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Abstract 

One of the rather complex aspects of owning a pet is the provision of day-to-day feeding and 

watering, in a manner that guarantees consistency. This challenge is especially prevalent with 

pet owners having hectic schedules or when they leave on business trips very frequently. If 

there were such a thing as smart solutions or capabilities to automate the process, it would 

greatly relieve many pet owners of these burdens. For this reason, the Internet of Things 

(IoT) is rapidly becoming that solution for automating pet care. In this work, we propose an 

innovative IoT-based and voice-controlled pet-feeding-and-watering automation system that 

serves pet owners remotely so they can be anywhere while this exercise is implemented in real 

time. This research dwells extensively on the design, development, implementation, and 

experimentation of the system and at the end demonstrates how automation and smart 

technology can change the face of pet care as we understand it today. 

 

Keywords: Internet of Things (IoT), Voice Control, Automated Pet Feeder, Google 
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1. Introduction 

Pets are popular domestic animals kept by humans for companionship, and comfort and have love 

for the owner. Hence, pet or animal management is a strenuous activity often associated with 

’caring for an infant’. This paper targets one of the above tasks; i.e., feeding animals, and would 

have already included the element of irrigation. In most cases, the owner, when bombarded by busy 

travelling and long working hours, this basic need is frequently forgot- ten. Preventing it from 

negatively affecting the pets by becoming habituated eventuality requires a systematic way of 

managing feeding and hydrating. A lot of pet owners today face difficulties in keeping regular 

(hence healthy) routine feeding mechanisms into the animals. 

The solution to the above-discussed problem is the provision of anautomatic pet feeding and 

watering system designed for the Internet of Things. The pert owner can be assured that as the pets 

are fed and hydrated, the systems are run even when they are not around. With integration into 

Google Assistant, this system permits users to remotely issue commands through simple 

commands, which machines then implement. The system has been designed to function as a reliable 
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service to assure regular feeding and watering cycles. It also guarantees real-time monitoring, 

offering peace of mind to the owner. 

1.1. Motivation 

Why the project is necessary, is the need to come up with a more comfortable, efficient, and reliable 

way to care for pets. With the rise of IoT and the use of voice in control technology, there is the 

potential for a better and smarter solution for typical everyday issues. Today’s pet owners are 

constantly in search of methods to automate their pets without human intervention. It lessens the 

burden associated with manual routine tasks and enhances efficiencies in daily lives. Automating 

how a pet is fed or hydrated does just that, making use of a voice-driven system that would enable 

pet owners to ensure the health of their pets during periods they otherwise behave. 

1.2. Objectives 

The objectives of this project are clearly defined: 

• Automated Feeding: An automatic food dispensing system for pets and animals dispenses 

them food on a daily basis, or when it has been requested for doing so that ensures that the 

feeding sequence is automatic and prompt. 

• Automated Hydration: A system will replenish the water in the pet’s drinking dish at any 

time the water level falls below the desired level, keeping the pet hydrated at all times. 

• Voice-Controlled Interface: A system will replenish the water in the pet’s drinking dish at 

any time the water level falls below the desired level, keeping the pet hydrated at all times. 

• Real-Time Monitoring:A system will replenish the water in the pet’s drinking dish at any 

time the water level falls below the desired level, keeping the pet hydrated at all times. 

• User-Friendly Operation:This will indeed be an easy and user-friendly operation meant to be 

installed with minimal technical know-how of the user. 

 

2. System Architecture 

This includes a variety of hardware and software components that can work seamlessly together as 

per the requirement. An objective is to provide an easy- to-use system in pet care, real-time 

tracking, and intelligent functionality. This is how the architecture of the system is undertaken. 

2.1. Hardware Components 

The hardware components form the foundation of the system. These com- ponents work together to 

automate the feeding and hydration process. 

2.1.1. Components of the Watering System 

An automated method fills a bowl of water when the water level gets too low. The components 

are: 
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• An Arduino Uno Serves as the microcontroller since it processes the information taken in by the 

water level sensor to activate and deactivate the water pump. 

• A Water Pump It is a DC water pump, a small one. Provides the necessary water to the pet’s 

bowl. 

• A Relay Module Controls the on and off actions of the water pump in reaction to the 

sensor. 

• A Water Level Sensor It senses the current water level inside the con- tainer by taking 

readings and processing a command to Cole (Arduino) to tell whether refilling is needed or 

not. 

• A Power Supply (Adaptor and Cables) Provides the necessary power to the Arduino, 

relay, and pump. 

2.1.2. Components of Feeding System 

The machine provides the facility to secretes food on the basis of preset scheduling and pet 

behavior. Those components are: 

• ESP-8266 NodeMCU A microcontroller with Wi-Fi capability to pro- cess and control 

input, which will control the food feeder. 

• Servo Motor Opens and closes a food dispensing outlet for proper oper- ation, that is, it feeds 

food in and out. 

▪ 16x2 LCD Display (I2C) For possible scheduling and proper messages of operation, it 

enables show status of system of the feeder. 

▪ ESP32-CAM Module This component will facilitate monitoring and surveillance of the 

animal species because it grabs either still photos or video clips. 

• Power Supply (Battery Capacitor) Designed to maintain power at level as well as when 

there are voltage surges; the supply will have both battery and capacitor. 

• Level converter module Helps in deriving an open collector input and offers a better 

compatibility for connecting various parts through voltage regulation. 

2.2. System Workflow 

The system’s workflow describes how the different components interact to provide pet care: 

1. Feeding: The system will activate the servo motor to dispense food into the pet’s bowl upon the 

pre-set time and activation through voice com- mand. The portion dispensed due to the calendar 

or request is verified to be an exact amount by the system. 

2. Hydration: The ultrasonic sensor monitors the water level in the pet’s bowl continuously. In 

case it is below the set level, the sensor transfers signals to the water pump, which then deposits 

water in the bowl. 

3. Monitoring:Therefore, the system monitors food and level of water and sends real-time data to 
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the cloud through MQTT. With the help of a user- friendly cloud software interface, the above 

information would be available for use by pet owners to monitor/control the activity of the 

system over the net. 

4. Voice Commands: The consumers, after converting into Google Assis- tant, may give orders 

like ”Feed my pet” or ”Refill the water,” to which the system response is to follow the 

instruction so given. 

 

 
Figure 1: System Overview of the Hydration System 

 

 
 

Figure 2: System Overview of the Food Dispenser 
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3. Implementation and Development 

Work on finalizing the system entailed putting together the hardware and writing software for it, 

making certain that every imaginable aspect was metic- ulously resolved to ensure perfectly smooth 

integration. 

3.1. Hardware Setup 

• Hydration System and Feeding System - Hardware Setup Hydration sys- tem is a hardware setup, 

which ensures an adequate and continuous supply of clean water for pets by monitoring the water 

level and acting accord- ingly to operate a pump automatically. 

 

3.1.1. Connections Working: 

The water level sensor is in the pet’s water bowl and is there to measure its current water level. 

Arduino Uno decides on the data from the sensor. As the current water level is low, the signal from 

the Arduino Uno moni- tors the relay.According to the signals from the relay, the water pump is 

switched on to fill the bowl.The Arduino switches off the pump once the water reaches the desired 

level. The power adapter is for providing power to all the components. Wiring Details: 

• Water Level Sensor → Arduino Uno (Analog Input) 

• Arduino Uno → Relay Module (Digital Output) 

• Relay Module → Water Pump (Power Chart) 

• Power Adapter → Arduino Water Pump (Power Supply) 

• Feeding System - Hardware Setup The feeding system automatically dis- penses food for pets. 

This system is integrated with Google Assistant and ESP32-CAM technology to differentiate 

pets and prevent them from being fed incorrectly. 

 

3.2. Connections  Working: 

The microcontroller mainly involved in data, power, and control is ESP- 8266 NodeMCU. When 

the pet reaches the feeder, the ESP32-CAM is triggered into image capturing. The image is 

analyzed, using AI-based identification of pets. If the pet is identified, feeding would be allowed, 

whereas an unrecognized pet would not be dispensed any rations. A servo motor in this entire 

process will control the food dispenser. It is a ma- chine that will open the dispensing outlet on 

confirmation of a pet pres- ence. 16x2 LCD (I2C) provides messages such as ”Feeding in 

Progress” or ”Unknown Pet Detected.” Google Assistant connects it in a way that the feeding part 

is immediate when voices are given out, like ”Feed my pet.” The power module (battery capacitor) 

ensures smooth operation as power may fluctuate. Wiring Details: 
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• ESP32-CAM → NodeMCU (WiFi Communication for identification of animals) NodeMCU → 

Servo Motor (Food dispensing control) 

• NodeMCU → LCD Display (I2C interface for status display) 

• Google Assistant → Cloud API → NodeMCU (Remote feeding control) 

• Power Module → All Components (Stable power supply) 

3.3. Software Development 

The software development focused on connecting the hardware components, processing sensor data, 

and enabling cloud communication: 

• The NodeMCU and Arduino UNO was programmed using the Arduino IDE to handle all 

logic and communication between sensors, the cloud, and actuators (servo motor and water 

pump). 

• The system was integrated with Google Assistant via IFTTT (If This Then That) to allow 

for voice control functionality. The Google Assistant app sends commands to the NodeMCU 

through IFTTT, triggering actions such as feeding. 

• MQTT was used to transmit data from the system to the cloud (Adafruit IO), where the status of 

food and water levels could be monitored in real time. 

3.4. Testing and Calibration 

Testing involved checking the accuracy of sensor readings and verifying that the system performed 

the desired actions: 

• The servo motor was tested to ensure that it dispensed the correct amount of food each time. 

• The ultrasonic sensor was calibrated to accurately detect low water levels and activate the water 

pump when needed. 

• The Google Assistant integration was tested by issuing voice commands and verifying that the 

system responded correctly. 

 

4. Challenges and Future Scope 

While the system was successfully developed, several challenges were en- countered during the 

design and implementation phases: 

4.1. Challenges 

• Sensor Calibration: Ensuring accurate sensor readings for food weight and water levels was 

challenging. Small variations in readings sometimes led to minor discrepancies, which were 

resolved by fine-tuning the system. 

• Power Consumption: The system’s power consumption was optimized, but ensuring long-term 

battery life for the system without frequent recharg- ing presented an additional challenge. 
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• Network Stability: Latency issues were encountered when transmitting data to the cloud and 

issuing voice commands through Google Assistant. Future optimizations will focus on reducing 

delays. 

• System Integration: The integration of multiple components—sensors, actuators, and voice 

control—required careful programming and testing to ensure smooth operation without 

conflicts. 

4.2. Future Scope 

It means to provide a functional solution for the toiling part of pet keeping. This, nevertheless, 

comes with promises of vast prospects for extension and enhancement: 

• Advanced Sensing Technology:For instance, in the future, the system could be enriched by the 

addition of other sensors such as the RFID tag for the identification of the pet, which will allow 

the system to feed differently on individual pet preference. 

• Mobile App Development:Apart from these, further features on the system could include an 

application designed solely for mobile functional- ity, which would improve the whole control for 

the user, such as monitoring food and water levels, being alerted on time, and tailor similar 

schedules. 

• Artificial Intelligence:The concept–learning, when effectively incorpo- rated in this 

technological solution, can record the actions of a specific pet to never toss out food because of 

splitting, while splitting; it feeds two, four, or more times each time to contribute a personal 

aspect into it for quality results. 

• Sustainability Features:The concept–learning, when effectively incor- porated in this 

technological solution, can record the actions of a specific pet to never toss out food because of 

splitting, while splitting; it feeds two, four, or more times each time to contribute a personal 

aspect into it for quality results. 

 

5. Conclusion 

The future is one that will involve IoT technology, which will ultimately be helpful in pet care in 

the lives of pet owners. IoT technology will make care more consistent by automating the feeding 

and camel meeting process. Google Assistant integration will also make the whole system a perfect 

one. The system is user-friendly and can be customized easily, and real-time monitoring makes it 

a valuable tool for automating pet care. Therefore, we can assume attrib- utory that indeed the 

landscape for the future looks good with the continued advancements IoT and AI put into a pet-

care context. 
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