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Abstract 

With the development of Internet plus, robots have been developing rapidly and are 
developing rapidly. Because of the inherent advantages of its own structure, the foot 
robot is particularly prominent, and the successful control design of the six legged robot 
is particularly important. This design is based on the bionic principle of the STM32 
hexapod robot control design, comprehensive analysis of the bionic principle of the foot 
robot, triangular gait and mechanical structure, etc., the main control board and the 
actuator drive control two parts constitute the hardware part of the hexapod robot, the 
actuator control uses stm32f103r8t6 chip, and uses 18 actuators to form the Hexapod 
structure, each three actuators constitute a foot, so as to realize It shows the moving 
structure of the triangle gait. In addition, stm32f103vet6 is adopted as the main control 
chip in the main control board, and remote control is carried out through WIFI module 
and Bluetooth module. WIFI module and the main control chip of the main control board 
interact with each other through serial port interface to complete the design of voice 
recognition module, and realize data transmission and reception by combining multi-
sensor technology. 

Keywords 

Stm32; Hexapod Robot; Bionics Principle; PWM Pulse Width Modulation. 

 

1. Introduction 

In the context of the rapid development of modern society, science and technology are the primary 

productive forces. As a product of the continuous development and growth of science and technology, 

robots not only promote the development of human labor, but also contribute more to the history of 

human science[1]. With the rapid development of social economy and the continuous development 

of the Internet, big data, artificial intelligence, etc., more and more "Internet +" concepts have been 

continuously proposed at the national level, which has also made a huge boost to the development of 

robots, which appears to be in the future development. Particularly important. At the current stage, 

the manual aspect is characterized by constantly expensive and unsuitable to obtain. At this time, the 

application of robots to replace manual tasks to complete the corresponding tasks reflects its 

advantages. 

2. System overall design 

For software and hardware modules, the main control board in this system adopts STM32F103VET6 

as the main control chip, which is remotely controlled through the WIFI module and the Bluetooth 

module [2]. The WIFI module and the main control chip of the main control board carry out data 

interaction through the serial interface, combined with the voice recognition module. Voice 

recognition design, in addition to using a variety of sensors for practical operation. 
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2.1 WIFI control scheme 

The specific process of the WIFI control scheme is shown in Figure 1, combined with the mobile APP 

to realize cloud control through WIFI. After connecting to the server, it is connected to the router 

through the Internet [3]. After the STM32 main control board and the router access the same WIFI 

channel, the main control board and the servo are controlled Serial communication is used for data 

transmission between the boards, and finally the steering gear realizes the freedom of controlling the 

steering gear through PWM modulation. 

 

 

Figure 1. Flow chart of WIFI control scheme 

 

2.2 Bluetooth control scheme 

As shown in Figure 2, the mobile phone app uses the Bluetooth module to communicate with the 

steering gear control board. After receiving the data, the steering gear control board uses the serial 

port to transmit to the steering gear to control its movement. Taking into account the stability of data 

transmission, when designing the Bluetooth control scheme, the data communication is set to two-

way, that is, when the steering gear control board receives data, the output data is returned to the 

mobile phone app through the Bluetooth module [4]. 

 

 

Figure 2. Flow chart of Bluetooth control scheme 

 

3. Hardware design 

The overall block diagram of the hexapod robot control system is shown in Figure 3. The system is 

mainly divided into "two modules + three different multi-control modes" combination. The two 

modules are the STM32 main control board and the steering gear control board. The other part is 

divided into three different control modes [5]. The second two modes are the remote control mode 

combined with the WIFI router and the Bluetooth control mode by using the Bluetooth module.  
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Figure 3. Overall block diagram of the system 

 

3.1 Core controller 

Because STM32F103VET6 has multiple communication interfaces, such as USART, IIC and SPI, 

and considering the better performance of the chip, combining the above advantages, this type of chip 

is used as the main control chip [6]. As shown in Figure 4: 

 

 

Figure 4. Main control chip pin function 
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3.2 Steering gear 

The steering gear control circuit uses a potentiometer (variable resistor) to monitor the angle of the 

steering gear, and judges the current steering gear angle range based on the output value of the 

potentiometer, and connects it with the motor to the electric board [7]. The steering gear control can 

be regarded as a negative feedback system, and its principle is as shown in Figure 5: 

 

 
Figure 5. Working principle of steering gear 

 

3.3 WIFI module interface circuit design 

This system uses the serial port WIFI module ATK-ESP8266 as the WIFI module. The module has 

three modes: AP, STA and AP+STA. The configuration of the serial port module is very simple [8]. 

You only need to use the serial port to send AT commands to complete the configuration of the module 

jobs. The design focus of this part is the interface circuit, and the reserved serial port needs to be 

connected to each pin of the ESP8266 chip to complete the communication between the two.as shown 

in Figure 6: 

 

 

Figure 6. WIFI interface module circuit 

 

3.4 Bluetooth module interface circuit design 

In the Bluetooth interface circuit design, a low-power BLE radio frequency module designed based 

on the TLSR8266 chip is selected [9]. The module interface circuit is convenient and quick to use, 

and data communication can be completed only by sending AT commands through the serial port.as 

shown in Figure 7: 
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Figure 7. Bluetooth module interface circuit 

 

4. Gait design of hexapod robot 

First, considering the bionic principle of the hexapod robot, the significance of the triangular gait is 

that the hexapods are divided into two groups [10]. One leg and the other leg form group 1, and the 

remaining three legs automatically form group 2. In the middle time, one group is responsible for the 

movement and the other group is responsible for the stability of the support system [11]. The two 

groups alternately move to complete the triangular gait movement of the hexapod robot. As shown in 

Figure 8 below, the red legs represent the moving feet, and the black legs represent the supporting 

feet. In the moving process, the black feet are close to the ground for support, and the red feet move 

away from the ground [12]. 

 

 

Figure 8. Pre-progressive design 

 

Then there is the design of the robot's right-turning gait. The specific design scheme is shown in 

Figure 9 [13]. The principle is similar to the basic movement. It only needs to use PWM to adjust the 

degree of freedom of the steering gear to control the movement displacement of the moving foot to 

achieve the overall right-turning function. Similarly, red represents the moving foot and black 

represents the supporting foot. 
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Figure 9. Right turn gait design plan 

 

5. Overall system debugging 

In the hexapod robot control design, the debugging of the remote control consists of two parts, one is 

the WIFI module connected to the hexapod robot itself, and the other is the realization of the WIFI 

communication of the mobile phone APP. In order to increase the probability of successful connection 

of the hexapod robot WIFI module, the network debugging assistant can be used for simulation test. 

Use the network debugging assistant to send instructions to control the hexapod robot, and then 

perform the debugging of the mobile phone APP after success [14]. 

As shown in Figure 10 and Figure 11, use the CRC16 check tool to generate the CRC check code, 

and then send the relevant instructions through the network debugging assistant. For example, as 

shown in the figure below, a set of 16-bits to be checked will be generated. The system string, where 

the check code is 0C DD, and the last FF FF is the terminator [15]. If the simulated TCP client displays 

"Connected", it means that the WIFI module is successfully connected. 

 

 

Figure 10. CRC check code generator 

 

 

Figure 11. Hexapod robot simulates TCP client 
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6. Conclusion 

The subject of STM32 hexapod robot control design covers Android development, remote control 

mode design and implementation, and voice control implementation. 

(1) Through the Android development software debugging, the mobile phone APP can control the 

movement and movement of the hexapod robot, such as forward, left, and backward functions. 

(2) Use WIFI to connect to the cloud server and complete the connection with the main control board 

in conjunction with the router. The main control board then controls the servos, and then controls 18 

servos through PWM pulse width modulation to achieve remote control mode. 

(3) Perform voice recognition control through the voice recognition module, and use the serial port 

debugging assistant to complete the debugging configuration. 
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