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Abstract—The Smart Mailbox is designed to make users more 
aware of the existence of crucial notifications and messages in their 
current mailboxes. Busy people have been known to forget to take 
critical letters, invoices, and documents, and have even missed key 
deadlines due to their neglect and forgetfulness in checking their 
mailboxes. This happens because citizens lack a new solution or 
updated technology to handle the issue. The goal of this project is 
to create a solar-powered smart mailbox notification system that 
notifies the user via their smartphone. The essential components 
of this project are an IR sensor, a Blynk application, and solar 
power. The Blynk application function is to receive notifications 
and count letters inside the mailbox and the IR sensor identifies 
mail or small deliveries. The outcome shows that the initiative met 
all of its goals, and users will receive notifications from Blynk apps 
in less than 4 seconds informing them of incoming letters or other 
important documents. Solar power is selected as the main power 
used due to low environmental impacts and reduced electrical 
monthly bills. 
 

Index Terms—IoT , notification system, smart mailbox, solar 
battery  

I. INTRODUCTION 
Smart homes and Internet of Things (IoT) technologies are 

adding a lot of excitement to our daily lives. A smart house is a 
handy configuration of appliances and gadgets that can be 
remotely monitored and controlled by a smartphone or other 
networked device, including thermostats, lights, windows and 
doors [1-3]. Smart home technology makes it easier and more 
accessible for homeowners. In 2016, the market for home 
automation was estimated to be worth roughly 24 billion 
dollars. By 2022, it is projected to increase to roughly 53.5 
billion as more individuals start utilizing smart home 
technology [4]. 

The emergence of electronic mail or known as e-mail has 

resulted in people forgetting to inspect their physical mailboxes 
owing to their busy schedules. A question of burning 
importance is: When to check the mailbox? Sometimes the 
mailboxes are placed far from the front entrance of the house, 
while in some situations they are placed on the opposite side of 
a busy street. Sometime the parcel is being lost or even damaged 
due to not properly put in place [5].  These conditions have been 
one of the key reasons for the loss of critical notifications or 
messages, as well as other concerns, due to their insensitivity to 
the existence of such warnings in the first place. Residents in 
residential areas near the city, notably in flats, condos, and 
shopping Centre lots, often lose mail and are unaware of its 
existence in the mailbox, according to the results of a study 
done on them. The Smart Mailbox is fitted with a high-
sensitivity sensor and an Esp 8266 to address these problems 
[6].  

People become preoccupied with everyday issues over time 
for a variety of personal reasons and obligations, but some of 
them find it impossible to unwind at all, which leads to stress. 
According to the study, stress has a greater effect on focus and 
attention than memory. Yet, this can make it harder for men to 
remember new knowledge. The mind will be distracted by other 
problems and ideas, which it will eventually forget. As a result, 
there is a serious risk of negative side effects on other things as 
well as adverse effects on people. Men need reminders 
frequently since they tend to forget things, and most people 
need a lot of encouragement at first before building up enough 
momentum to finish what needs to be done consistently. 

People like simple things because technology has permeated 
every aspect of society to the point where it is hard to avoid it. 
According to Rescue Time, an iOS and Android app that tracks 
phone use, individuals spend an average of three hours and 
fifteen minutes on their phones every day, with the top 20% 
spending upwards of four and a half hours [7]. 58 times a day, 
each person checks their phone to send or receive text 
messages or to check their email. Using applications on mobile 
devices may increase consumer productivity. 

Smart mailboxes have many advantages when users can track 
and save time to regularly check their physical mailbox. It will 
also boost the manufacturer's products [8]. Mailbox 
manufacturers compete for design supremacy. They said the 
first company to use a smart mailbox would have an advantage 
[9]. This makes everyday items smart, interconnected and 
communicative devices can simplify and improve industrial 
production and assisted living [10]. Smart mailboxes are 
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capable of detecting content in a mailbox from a distant 
location, independent of the distance between the mailbox and 
the user [11]. 

Several related works are found in the literature on developing 
a smarter mailbox. It found that the work in [12] uses a 915 
MHz TI radio transceiver for communication, which consumes 
45 mA during transmission [13]. In [14], notification to the 
smartphone is only sent when the user is close to the mailbox. 
Thus, the notification is not real-time. The work in [15] uses a 
Wi-Fi-equipped Raspberry Pi (RPi) in the mailbox. 

However, In this project, an IoT-connected smart mailbox 
powered by solar energy is created. When new mail is placed in 
the mailbox, it automatically sends a notification to the owner's 
smartphone via the Blynk app. The notification notifies the 
owner when the mail has arrived, saving them the trouble of 
making an unneeded journey to the mailbox. 

II. METHODOLOGY 
The requirement of this research was to develop a smart 

mailbox with a notification system using solar power as an 
alternative source. Hence, users will always be alert when they 
receive a small parcel or important documents. The purpose of 
this project is not to use electricity that much as this project will 
use renewable energy which is solar energy and can further save 
more cost in the future. Not only that this Smart mailbox can be 
monitored by an app called Blynk app from a mobile phone. It 
will notify through the app if any documents or parcel was 
inserted in the Smart Mailbox. Blynk is an application platform 
for mobile OS (iOS and Android) devices for controlling 
Internet-connected modules such as Arduino, Raspberry Pi, 
ESP8266 and WEMOS D1. The Blynk application is simple to 
use on a smartphone. The purpose of the Blynk program is to 
get notifications when anything like a sensor contacts the app, 
and the app sends a notice. When anything contacts the sensor, 
the Blynk app sends a notice to the user. As a result, users will 
be aware that something has occurred. 

Fig. 1. shows the flowchart of this research which shows that 
this project started by finding the main objective of why this 
invention is needed as mentioned in the introduction part. Some 
previous research on smart mailboxes has been done and the 
methodology of this project has been identified by designing 
the schematic circuit of smart mailboxes. The flowchart of this 
project is completely explained and discussed in this section 
and continues in the next paragraph. 

Fig. 2. shows the block diagram for the operation general 
system in this project. It shows that the general system 
functioning of this project consists of solar, charger controller, 
and battery. This charger controller will be placed between the 
solar panel and the battery to provide electrical energy. A 
microcontroller, the Esp 8266, is also used in this project to 
manage the Smart Mailbox and the associated notification 
system. 

 

 
Fig. 1. The flowchart for the IoT-based development of  a 
smart mailbox notification system 

 

 
Fig. 2. Block diagram for the operation of the general system 

 
In terms of software, the Arduino Ide is used to code. The 

Arduino Ide is simpler to use than other programming 
packages. Because it can read input signals and convert them to 
output signals, it may be used in situations when the sensor 
detects an obstruction in the path. In general, the Arduino IDE 
software is an open source, C and C++ based programming 
language that is available in most operating systems. 
Understanding a C++-based language is essential to modify 
programming instruction. An Esp8266 is used as the system 
microcontroller in this project. 

  Proteus Software is used for circuit design, and the code is 
uploaded to the Arduino in Proteus Software to check for flaws 
or functionality. This is because, before the hardware 
component is completed, it must be simulated to ensure that 
there will be no issues. Once these sections are error-free, the 
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hardware design process will commence. This is the most 
important part since it must reflect the final shape and look of 
the project. 

 The general system functioning of the project consists of 
solar, charger controller, and battery. This charger controller 
will be placed between the solar panel and the battery to provide 
electrical energy. A microcontroller, the Esp 8266, is also used 
in this project to manage the Smart Mailbox and the associated 
notification system. 

    The smart mailbox designed for this project consists mainly 
of NodeMcu ESP8266, two IR sensors, a buzzer and ESP8266 
Wi-Fi module. The coding and program are uploaded to 
NodeMcu Esp8266 via USB cable from Arduino IDE. Besides, 
The ESP8266 WIFI Module acts as wireless connectivity 
between the smart mailbox and the clouds. 

    In general, the Arduino IDE software is an open source, C 
and C++ based programming language that is available in most 
operating systems. Understanding a C++ based language is 
essential to modify programming instruction. An Esp8266 is 
used as the system microcontroller in this project. 

    Fig. 3. shows the electrical design incorporates the design 
simulations circuit and component type that has been chosen for 
use in this project. As part of the project's circuit design and 
programming, Proteus 8 software is used to create the circuit 
and simulate it for testing. 

 

 
Fig. 3. Schematic diagram 
 
This research is based on a real mailbox structure design. The 

size dimension of Length x Width x Height for this mailbox is 
30cm x 15cm x 40cm and for the battery box the size dimension 
is 30cm x 21cm x 15cm and for the solar panel size dimension 
37cm x 24cm. Fig. 4. shows the front view of the mailbox, Fig. 
5. shows the battery box and Fig. 6. shows the solar panel.  

The hardware part is the development of the smart mailbox 
made up of, a microcontroller, and a sensor. Hardware 
development includes circuit design and the operation of the IR 
sensor. The circuit is made up of an ESP8266 Wi-Fi module, 
and a power supply. The IR sensor is the most important 
component in this project for detecting incoming mail or small 
parcel. 

 

Turning on the configured Wi-Fi and input hardware devices 
such as the IR sensor and buzzer is required to activate and put 
the smart mailbox into operation. The IR sensor will turn on the 
green light when the ESP8266 connects to a Wi-Fi modem that 
is suitable for ESP8266 which can connect to 2.4 GHz WIFI. 
The IR sensor will turn on the green light. After the ESP8266 is 
connected to the Wi-Fi the operation will be processed. First, 
the IR sensor will detect the mail or small parcel that go through 
the sensor and then the buzzer will make the sound and the 
phone that have been downloaded the Blynk app and logged in 
to the same user as the smart mailbox will get the notification 
from the Blynk apps. Fig. 7. below shows the full hardware 
development of the Smart Mailbox Notification System with 
Solar Battery Charging. 

 

 
Fig. 4. The front view of the smart mailbox 

 

 
Fig. 5. The front view of battery box 

 

 
Fig. 6. The front view of the solar panel 
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Fig. 7. The Smart Mailbox Notification System with Solar 
Battery Charging 

III. RESULTS AND DISCUSSION 
After the development of the smart mailbox notification 

system prototype for mail posts using IoT and solar energy, it 
was tested and verified that the solar panel, the charge controller 
and the battery work together properly. Then one of the main 
functions of this system was tested by putting envelopes inside 
the mailbox. When the smart mailbox connects to the power 
supply which is at the solar charger controller the Smart 
mailbox will turn on. After that, the Wi-Fi adapter must be 
turned on adapter where the username and password must be 
the same as the program that has been set up in the Arduino Ide 
as shown in Fig. 9.  

 

 
Fig. 8.  Esp8266 is ON 
 

 
Fig. 9.  Username and Password in Arduino IDE 
 

Next, connect the ESP8266 Module in the smart mailbox with 
the adapter WIFI and wait to connect to the WIFI. After that, 
the smart mailbox is connected to the supply from the battery 
box and the Wi-Fi adapter is turned on and the two IR sensors 
will show the light the Esp8266 will automatically connect to 
the adapter Wi-Fi because the username and the password of 
the Wi-Fi has already been set in the program and the smart 
mailbox will be ready to use. 

In this project, the data and notifications can be monitored 
from the smart mailbox with the Blynk application. This 
smartphone app displays all the data notifications as shown Fig. 
10. 

 

 
 
Fig. 10. Smart Mailbox in Online condition 

 

 
Fig. 11. Smart Mailbox in Offline Condition 

 
When the smart mailbox connects to the power supply which 

is at the solar charger controller the Smart mailbox will turn on. 
After that the Wi-Fi adapter must be turned on the adapter 
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username and password must be the same as the program that 
has been set up in the Arduino Ide. Esp8266 will send a 
notification to the cloud when an IR sensor detects any mail or 
a small package, and the owner of the smart mailbox will 
receive the Blynk notification on their phone. The Blynk apps 
also keep track of the number of packages that smart mailbox 
owners have received in their mailboxes. This count can also be 
reset at any moment, all it takes is a quick click of the reset 
button to make the counting clear. Once the owner has placed 
all the mail and small packages in the smart mailbox. 

 

 
 
Fig. 12. Notification from Blynk Apps 
 
 

 
 
Fig. 13. Blynk notification shows that one mail in the mailbox  

 
 

 
 
Fig. 14. Blynk notification shows that reset mail count to zero 

 
The tests were conducted on 10 attempts with three different 

letter envelopes, with the expectation that the overall 
performance of the system should be at least 95%. The 
objective test results are derived from response time sending 
notifications on the mobile phone via Blynk Apps, as shown in 
Table I. 

TABLE I . UNITS FOR MAGNETIC PROPERTIES 

Attempt 
Response Time (Second) Average 

Response 
Time 

Envolope 
1 

Envolope 
2 

Envolope 
3 

1 1.45 2.33 3.3 2.36 
2 1.71 1.44 1.54 1.56 
3 1.65 1.53 2.2 1.79 
4 1.88 1.68 1.54 1.70 
5 1.65 2.31 2.33 2.10 
6 1.81 3.32 1.52 2.22 
7 1.55 2.15 2.1 1.93 
8 2 1.62 1.33 1.65 
9 2.3 1.77 1.45 1.84 
10 1.83 1.43 2.44 1.90 

 
The data in Table I shows that the time taken for the 

notification system to alert the receiver or the user is just below 
4 seconds and on average the response time is below 3 seconds. 
It is concluded that this system gives a short time notification 
to the receiver or user so that they are alert on the incoming 
letter or small parcel they received. 

IV. CONCLUSION 
This paper demonstrates how a smart mailbox notification 

system was successfully developed. This smart mailbox will 
assist consumers in reducing the loss of important documents 
or letters by notifying users via the Blynk App on their phones. 
The notification will tell users when a letter has been placed 
into the Smart Mailbox that requires them to be connected to 
Wi-Fi. Users of the Smart Mailbox will profit from this action 
or awareness because they will be notified on their cell phones 
if any documents are received at the present time. Furthermore, 
the testing went well, with notifications appearing on the 
"Blynk" device, as noted in the discussion section.  

This project can be improved for improvement by adding a 
camera outside the mailbox where the users can see clearly if 
they actually lost any documents. However, a study needs to be 
done on how the camera can be placed and should be 
waterproof since the mailbox will be put outside the house. By 
putting a hidden camera, users can easily check on what 
happened to their documents if anything happened or if they 
lost it. With this development, it can give a positive and better 
life to the users. 
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