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Abstract: This article analyzes the future development prospects of Arduino from the basic types of 

Arduino, the core board hardware, the advantages and disadvantages of Arduino products in 

commercial applications, and the practical application of Arduino products. Through the practicality 

of the comprehensive science Arduino, let Many people understand and dig out their greater value. 
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1. INTRODUCTION 

Today, technology dominates our lives to a large extent. One of the "technical miracles" is the 

Arduino. Most people may not know what Arduino technology is. To this day, technicians who fully 

understand the technology may not be able to fully realize their full potential. However, We believes 

that its outstanding performance and low cost will inevitably make it a powerful tool for human life in 

the future. Arduino itself is an open source computer hardware and software company, a project and a 

community of users, designing and manufacturing toolkits to create digital devices and interactive 

objects to sense and control the physical world. The Arduino programming language is based on 

Wiring, which also contains some data from C and C++. In other words, this is a platform, and 

reasonable programming can make it contribute to the development of robotics. Download the 

compiling software provided by the company, and then users can start creating projects with this 

platform. In general, anyone with imagination and patience can use Arduino to make what he wants. 

Moreover, no advanced programming knowledge and techniques are required - basic knowledge is 

sufficient. [1] 

2. VARIOUS KINDS OF ARDUINO BOARDS 

There are many different types of built-in modules on the Arduino board. The Arduino BT and other 

boards have built-in Bluetooth modules for wireless communication. These built-in modules can also 

be used separately and then connected (installed). These modules are called shield boards (expansion 

boards). Some of the most commonly used expansion boards are: () 1) Arduino Ethernet Expansion 

Board: It allows the Arduino board to connect to the Internet using an Ethernet library, and uses the 

SD library to read and write SD cards [1]. (2) Arduino Wireless Shield: It allows your Arduino 
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wireless communication to use Zigbee [1]. (3) Arduino Motor Driver Expansion Board: It allows 

your Arduino board to interface with the driver motor and more. 

3. HARDWARE COMPOSITION OF THE ARDUINO CORE BOARD 

The Arduino board consists of many components that work together. Here are some of the main 

component modules that help it run: [3] (shown in Figure 1) 

(1) Microcontroller: This is the core of the development board. It can be used as a small computer and 

can receive and send information or commands to peripheral devices connected to it. The 

microcontroller used is different on the board to board; it also has its own specifications. 

(2) External power supply: This power supply is used to power the Arduino development board. 

Adjust the voltage range from 9 - 12 volts. 

(3) USB interface: This plug is a very important port on this motherboard. It is used to upload (burn) 

a microcontroller to the microcontroller with a USB cable. It also has a stable 5V supply that also 

powers the Arduino board in the absence of an external power supply. The main structure is as 

follows: (a) Internal Programmer: The developed software code can be uploaded to the 

microcontroller via the USB port without the need for an external programmer. (b) Reset button: This 

button is located on the board and can be used to reset the Arduino microcontroller. (c) Analog Port: 

There are some analog input pins, ranging from A0 - A7 (typical). These pins are used for analog 

input/output. These analog pins also vary from board to board. (d) Digital I/O Ports: There are some 

digital input pins ranging from 2 to 16 (typical). These pins are used for digital input/output. The 

number of these digital pins also varies from board to board. (e) Power and GND pins: 3.3 V, 5 V, and 

grounded pins are provided on the board. 

 

Figure1 Hardware resource configuration of Arduino R3 

4. MODULE ADVANTAGES AND DISADVANTAGES 

4.1 The biggest advantage of Arduino is its convenient construction.: 

(1)Complete structure 

Because Arduino is available in a complete package, including 5V regulators, recorders, oscillators, 

microcontrollers, serial communication interfaces, LEDs and connectors. It is not necessary to 

consider programmer connection programming or any other interface. Just plug it into your 

computer's USB port. Any programming idea will be implemented after a few words of the code. 

(2)Simple function 

In the Arduino encoding process, most people realize that programming is much harder than other 

microcontrollers written in C. Another advantage of Arduino is its automatic unit conversion 

capability. You can say that you don't have to worry about unit conversion during debugging. Just 

focus on the main part of your project. Don't worry about the problem of redundancy. 
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(3)Large user community 

There are many large Arduino forums online, where engineers, amateurs and professionals share their 

experiences and experiences through this forum. And in the process of developing a project you can 

easily find all the help you need. And the Arduino website itself explains each of their features under 

the module of each function board. So when working on different projects, you only need to consider 

your innovative ideas. The rest will be handled by Arduino itself. 

4.2 Although the advantages of Arduino are quite numerous, the shortcomings are also 

obvious.: 

(1)Oversize: The large structure of Arduino is disadvantageous in the process of creating large 

projects. In the process of building a project, it is generally necessary to reduce the size as much as 

possible. However, due to the large structure of the Arduino, engineers had to use large-size PCBs. 

Unless you use a small microcontroller like the ATmega8, you can easily make the PCB as small as 

possible. 

(2)Too simple: For children or enthusiasts who don't know programming knowledge, Arduino's 

simplicity will bring them great convenience. For those who want to learn electronic technology, they 

are used to the Arduino design. It is difficult in the future. Make complex intelligent circuits. Because 

Arduino’s easy-to-use hardware/software can’t learn many basic things like serial communication, 

ADC, I2C, etc. 

5. DEVELOPOMENT TREND 

5.1 Application for space exploration(ArduSat): 

ArduSat is an open source satellite based entirely on Arduino, opening up new ways for space 

technology. Built by NanoSatisfi, ArduSat collects various types of information from the space 

environment through its programmable Arduino processor, including temperature sensors, pressure 

sensors, cameras, GPS, spectrometers and magnetometers. The appearance of ArduSat(shown in 

Figure 2) 

 

Figure 2 ArduSat 

5.2 Medical device manufacturing: 

Many of the medical problems people face today are difficult to solve, but on some issues, Arduino 

can provide useful solutions. Arduino is able to manufacture some medical equipment and low-cost 

PLC controllers. The CT scanner shown in Figure 3.   

Such devices will provide a host of unprecedented options for medicine. Specifically, these methods 

can speed up simple examinations such as blood pressure, allowing doctors to deal with more 

complex problems such as cancer treatment or other patients requiring urgent care. In addition, 

Arduino can be used to develop infrared heart sensors. This device can be used on the subject's finger 

to measure blood flow through the patient's finger. The oxygen in the fingers is displayed to reflect 
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infrared light from the skin and the emitter. Sensors connected to the Arduino will show fluctuations 

in oxygen and detect the heartbeat of the subject. 

 

Figure 3 Arduino based CT scanner 

5.3 UAV platform(ArduPilot): 

ArduPilot is an open source platform based UAV that is built with Aruino Mega and can control 

stand-alone versatile, fixed-wing, traditional and ground rover. It was created in 2007 by the DIY 

drone community and is also an award-winning platform. Figure 4 shows a model of ArduPilot. 

 

Figure 4 a model of ArduPilot 

6. SUMMARY 

In this article, we studied the working principle, hardware features and applications of Arduino. The 

new ideas developed using Arduino are endless. In summary, the possibilities of using Arduino to 

learn and develop new ideas from medical devices to space research are limitless. Although it has its 

own limitations, it can be an excellent tool for learning. 
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