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Abstract. In view of the disadvantages of these existing two rounds of self-balancing robots 
such as large volume, complex control, design a kind of desktop two rounds of self-balancing 
robot. The microcontroller based on the Arduino is used as the main controller, which uses the 
MPU - 6050 attitude sensor and speed sensor to get robot Angle and speed parameters, and 
constitutes the Angle and speed's double closed loop PID control to realize the robot's self 
balancing control, mobile phone with bluetooth software realizes the wireless control of the 
robot. The robot is small in size, low cost and reliable performance and can be used as a 
research experiment platform of advanced control algorithm.  

Introduction 

With the rapid development of science and technology, the application range of the robot is 
expanding. Wheeled mobile robot[1] is an important branch of the robot family, because it has 
advantages of simple structure, low cost, has become a hotspot in the research of the robot. At 
the same time, the work environment and tasks of the mobile robot is becoming more and 
more complex, two rounds of self-balancing robot[2,3] arises at the historic moment, the robot 
prominent advantage is the ability to achieve the balance, and flexible, adaptable to the 
complicated environment, its typical applications include space exploration, dangerous goods 
transport, security patrol and environmental exploration, etc. 

However, the traditional two rounds of self-balancing robot is mostly large, its quality is 
heavier, and has higher requirements to the control strategy, which limits its application scope. 
Therefore, based on the analysis and summary of the existing large two-wheeled 
self-balancing robot such as SegWay, this paper designs a kind of desktop two rounds of 
self-balancing robot, which has small volume, flexible in movement, low driving power, can 
run for a long time, and so on. 

The design of robot overall structure 

Desktop two-wheeled self-balancing robot is constituted by based on the Arduino 
microcontroller, posture sensor, speed sensor, bluetooth module and motor drive circuit and so 
on, the overall structure diagram is shown in figure 1. The structure design of two-wheeled 
self-balancing robot has a great influence on the control algorithm, its body height and center 
of gravity location are the important factors that affect the control algorithm complexity, only 
to ensure the reasonable structure of the robot, in order to realize the robot’s self 
balancing.Therefore, this paper uses hierarchical design ideas to build desktop type two 
rounds of self-balancing robot, the layer from top to bottom is control layer, the power layer 
and the executive layer, as shown in figure 2. 
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Conclusion 

On the basis of summarizing the advantages of existing two rounds of self-balancing robots 
and meet the desktop features, the physical system of desktop two rounds self-balancing robot 
is designed in this paper. Using MPU-6050 to implementation of the balance of the robot 
posture detection, which not only saves development cost, but also avoids the complex 
calculation data fusion.The double closed loop PID control can improve the control precision, 
and make robot keep a steady equilibrium profile. The bluetooth software on Mobile phone is 
developed to implement the wireless control of the robot.The robot can keep stable 
performance in practical applications, and be applied in more places with machine vision 
system in the future. 
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