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Abstract: The necessity to filter the clumping litter itself is a filthy activity that can 

generate an unpleasant odour if left neglected in litter boxes. In response to the 

preceding remark, Smart Litter Box is a work that will aid pet owners in resolving the 

most common problem encountered while cleaning their pet. In this study, a litter box 

is created that can autonomously clean cat faeces and refill the sand dispenser. Passive 

Infrared Motion Sensor is used to detect cat movement when it is inside the litter box 

and also cat faeces. A servo motor is employed to release sand from the dispenser, 

controlled through the Blynk application. Stepper motor used to move the filter in 

forward and opposite direction to be able push cat faeces. The Automatic Litter Box 

achieved its intended success, smoothly completing the cleaning process in a modest 

4 minutes to make cat poop itself inside litter box and then the filter will scoop the 

faeces until it falls to storage area. It also has an alerting system notification which 

notify through the phone by email application make pet owner ready to remove the 

faeces any time by connecting Wi-Fi. A noticeable relationship became evident 

between the quantity of cat faeces present in the litter box and the distance it could 

travel. As the amount of faeces increased, the litter box's ability to cover distance 

decreased, highlighting the influence of heavier loads on its mobility.   
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1. Introduction 

Nowadays, with the change and development of the times, more young people live alone in cities, 

facing the pressures of work and often lacking companionship. In response to this, cats have emerged 

as a popular choice for pet companionship among young people [1]. Cats are known for their placid 

nature, enjoyment of order and cleanliness, and low maintenance requirements, making them 

convenient pets for busy individuals. As people's economic circumstances improve, more families can 

afford to raise cats. However, dealing with cat waste poses a challenge for many cat owners. To address 

this issue, innovative solutions have been developed to overcome the problems of conventional litter 

boxes. These advancements eliminate the need for pet owners to physically filter the faeces, providing 

a more convenient and hygienic approach to manage cat waste. With the combination of these factors, 
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the popularity of cats as companions among young people continues to rise, bringing comfort, stress 

relief, and entertainment to their lives. 

One of the similar works is self-cleaning cat litter box which is to make self-cleaning cat litter boxes 

very economical to cat owners. Furthermore, with auto-bagging and IoT, this design could free people 

from the unpleasant task of cleaning the cat litter box. Contain feature an ATMEGA328P 

microcontroller from the Arduino board and an ESP8266 [8]. Its operations involve controlling the 

clean and bagging motor module, the cat detection module, and the user interface module for manual 

and remote control of the device. The filtering for this product was handled by a cart in the shape of a 

comb. One motor, which can move two folding arms along the sidewall of the box, drives the comb 

cart. Waste may be pushed and rubbish can be filtered by the cart that moves from one side to the other. 

At the back of the box is intended to be an open pouring space. These waste materials will be guided 

into the plastic bag by a pie with a funnel shape. 

2. Materials and Methods 

ESP32 is used to serve as a microcontroller for this work and also used with Blynk application 

which as Internet of Things (IoT) so that pet owner can receive a notification through their phone that 

makes pet owner ready to remove the faeces. This happened after Byj48 Stepper motor moves to push 

faeces after being triggered by Passive Infrared motion sensor. After that, Servo motor used to control 

open and close for sand dispenser by Blynk application. Light Emitting Diode (LED) used as indication 

for cat and the faeces motion.   

Specifications and properties of materials, equipment, and other resources used in this work are 

described in this section.  

• ESP32 

• Passive Infrared motion sensor (PIR sensor) 

• Byj48 Stepper motor  

• Servo motor 

• Light Emitting Diode (LED) 

 

 

Figure 1: Schematic diagram for the system 
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Figure 1 shows schematic of an Automatic Litter Box System. This setup utilizes the ESP32 in 

collaboration with the Blynk application to develop IoT initiatives that encompass remote management 

of a sand dispenser using a Servo motor. Additionally, it offers notifications upon activation through a 

PIR sensor. An additional PIR sensor serves to identify cat motion within the litter box. 

Figure 2 shows workflow of the work which the first step is identifying the problem for an automatic 

litter box involves recognizing the challenges and shortcomings associated with conventional litter 

boxes and manual maintenance. Then, a literature review involves examining existing research, studies, 

and technological solutions related to Automatic Litter Box systems. The methodology combines 

simulation and hardware testing to develop the automatic litter box system comprehensively. 

Simulation detects design flaws, while hardware testing validates real-world performance. Through an 

iterative process guided by simulation and testing, the end product is a reliable IoT solution meeting 

pets’ owners need effectively. Analysing the performance of sensors, such as PIR sensors for detecting 

cat movement, involves understanding their accuracy, range, and response times. This examination 

ensures that sensor inputs are reliable and trigger the appropriate actions. Lastly, carry out with writing 

thesis by conclude the research. 

 

Figure 2: Flow of the work 

Figure 3 shows the process of the proposed system which consists of PIR motion sensor to 

determine whether a cat is in the litter box. The cat should exit the litter box at the proper time, which 

is 4 minutes’ delay. Additional PIR motion sensor is utilized to detect cat waste and notify a to Blynk 

email after faeces in the storage. At last, Servo motor is used to open and close sand dispenser. 
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Figure 3: Process of the proposed system 

Figure 4 shows a block diagram of Automatic Litter Box with two main sections connected to an 

Arduino which input and output. The input section employs a PIR motion sensor to detect cat presence 

and faeces. On the output side, a precise stepper motor and adaptable servo motor manage waste 

disposal and sand dispenser. The system also communicates notifications to external devices for real-

time updates. 
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Figure 4: Block diagram 

3. Results and Discussion 

For this section, the system's outcome will be influenced by its ability to notify the pet owner about 

the need to eliminate the faeces through notifications. Additionally, this system enables remote control 

of the sand dispenser via a mobile device. 

3.1 Blynk notification for pet owner 

 

Figure 5: Filter push faeces into waste storage 

Figure 5 shows the smart litter box system incorporates a filter mechanism that pushes the cat faeces 

towards a designated storage area. As part of the detection process, a PIR (Passive Infrared) motion 

sensor is employed to identify any movement indicating the falling of faeces into the storage 

compartment. The PIR sensor transmits this motion data wirelessly to the ESP32 microcontroller, which 

then triggers a notification to alert the user of the event. 
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(a)  

(b)  

Figure 6: (a) Output serial monitor from COM5 (b) Notification from Blynk Email 

Figure 6 shows the Serial monitor serves as a tool in the Arduino IDE that enables the visualization 

and analysis of data obtained from sensors or other input devices connected to the system. Upon 

modifying the code to include the message "Ready to remove the feces" and initiating the detection 

process with the PIR motion sensor, the output displayed in the Serial monitor confirms the detection 

of the cat's presence, indicated by the message "Ready to remove feces". This allows the pet owner to 

confidently monitor the litter box and promptly address any necessary maintenance tasks. Additionally, 

the output from the Serial monitor is sent to the Blynk app via Blynk Email, providing convenient 

notifications to the user, ensuring continuous monitoring and enabling effective management of the 

litter box system. 

3.2 Control Servo motor by Blynk Apps 

(a)  (b)  
       Figure 7: (a) Button OFF to make Servo Motor close (b) Button ON to make Servo Motor Open 

Figure 7 shows the device from Blynk Apps will turn online after uploading the coding from 

Arduino IDE. After that, button ON and OFF can use to control Servo Motor to open and close for sand 

dispenser. 
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(a)  (b)  
Figure 8: (a) Sand dispenser before ON Servo (b) Sand dispenser after ON Servo 

Figure 8 shows the gradual decrease of sand from the dispenser, indicating the successful refill 

process in the litter box. This functionality simplifies the task of maintenance for pet owners, as they 

can easily observe when a refill is needed. By ensuring that the litter box remains properly filled, this 

feature promotes a clean and comfortable environment for the cats, contributing to their overall well-

being. 

3.3 Analysis 

Figure 9 shows an analysis, test Run 6 (Distance: 2048 steps, Speed: 350 steps/s, Load: 60 grams) 

show an improvement in terms of performance in distance, speed, and load capacity compared to Test 

Run 1 (Distance: 1000 steps, Speed: 200 steps/s, Load: 50 grams). The smart litter box prototype 

demonstrated the ability to cover a longer distance, operate at a faster speed, and accommodate a higher 

load of cat faeces in Test Run 6. These findings suggest that the prototype has the potential to effectively 

handle greater demands and improve waste management efficiency. 

 

Figure 9: Analysis result 
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4. Conclusion 

The work has successfully achieved the aim and the automatic feature on the litter box will make it 

easier for pet owners to clean their litter box without investing their energy and time. It is proven that 

when compared to the conventional litter box, the process would save a significant amount of time and 

energy. Also, the integration of the ESP32 microcontroller allows users to remotely monitor and control 

the litter box via a smartphone application. This feature provides convenience, flexibility, and peace of 

mind to pet owners, especially when they are away from home or have busy schedules. 
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