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Abstract: This research is based on STC89C52RC chip and Hall sensor as the core of 

data detection, and the WIFI module is used as the core of data processing. The data 

acquisition is input to the single chip microcomputer, and then output to the 

NOKIA-5110 liquid crystal to display the data. At the end of the measurement, the data 

can be analyzed by WIFI and stored by EEPROM, and the data can be processed simply 

by means of keys, so that it is easy, quick and easy to use. 

 

Keywords: Hall sensor, STC89C52RC, WIFI, low power consumption. 

 

1. Introduction 

Nowadays, because of the increasing pollution, many people begin to advocate the 

non-carbon sport, but for the carbon-free sport, one of the more popular sport is 

bicycle sport. For bicycle sports, people have gradually developed from the earliest 

means of transportation to recreational exercise equipment, and in this craze, more 

and more people yearn for more convenient bicycle sports[1-2]. Including a clear 

understanding of their own state of movement, bicycle velocimeter will come to life. 

There are already many kinds of bicycle velocimeters in the market, some of which 

have a single function of measuring speed, and some of them are bicycle velocimeters 

that integrate temperature, clock and lighting. But these velocimeters generally 

consume a lot of electricity, so they are not suitable for cyclists who need long hours of 

exercise. This design is designed to speed, mileage data collection, and send to the 

mobile phone, for anyone who wants to know the state of the athletes themselves.  

 

2.   Contents and requirements of the project 

Nowadays, the bicycle velocimeter has become more and more functional, and this 

subject mainly studies the measurement of speed and mileage of the bicycle 

velocimeter, displays and collects the data for analysis [3]. The design takes 
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STC89C52RC as the core controller, Nokia5110 LCD as the display module, and 

EEPROM data memory as the power down storage, which is convenient for the user to 

save the motion record. The display circuit is controlled by the keyboard module to 

meet the requirements of displaying different types of data; the buzzer circuit is used 

to provide the keyboard button with the prompt sound; and the WIFI module takes all 

the numbers According to sent to mobile phone and PC, for data analysis. The basic 

requirements of the subject: 

(1) The Hall sensor can be used in the sensor to master the usage method of the sensor 

and the performance parameters of the sensor and the design method of the low 

power system circuit. 

(2) Single-chip microcomputer real-time measured data by the LCD or digital tube 

display, switching display when there is a sound hint. 

(3) The speed and mileage information can be grasped by processing the detection 

signal through the peripheral circuit. 

(4) It can store, display and manage the measurement data. It can be transmitted to 

the PC computer through the communication interface, and the measurement data can 

be analyzed and processed. 
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Fig. 1 System design block diagram 

 

3. General block diagram of system design. 

In this design, STC89C52RC single chip microcomputer is used as the core controller, 

the Hall sensor module [4] is processed by the pulse generated by the strong and weak 

magnetic field transformation, and the speed is arranged. After mileage, the data is 

displayed by the Nokia5110 liquid crystal display module. During display, the display 

screen is controlled by keyboard control, including displaying different types of data, 
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clearing data and so on. During keyboard control, the buzzer circuit provides the 

keyboard button with a prompt tone. In order to save the user's motion record, the 

EEPROM data memory is used to realize the power down storage, the mileage and the 

mileage can be saved after the power down. Run time, and when you start up, you can 

rewrite the previous motion data. Finally, all the data is sent to mobile phone and PC, 

by WIFI module to analyze the data. 

    

4.  Circuit design 

4.1 Design of power-down storage module 

AT24C02 is a non-volatile memory, a user-changeable read-only memory (ROM), that 

can be erased and reprogrammed (rewritten) by a higher than normal voltage. In an 

EEPROM, a computer can be reprogrammed frequently when it is in use. One of its 

special forms is flash memory, which is usually applied to erasing and reprogramming 

by the voltage in a personal computer. The circuit diagram is shown in Fig. 2. 

. 

Fig. 2 AT24C02 design circuit 

 

4.2 Hall sensor pulse receiving module 

Hall sensor receiving module generates pulses by sensing the strong and weak 

magnetic field of the magnetic steel. Hall sensor module outputs high level without 

magnetic induction; When the magnet is close to the Hall element, there is a strong 

magnetic induction near the Hall sensor, and the LED is in a working state, and since 

only one voltage comparator is used, the Hall element generates a high level. Hall 

sensor module outputs a low level signal, which is sent to a single chip computer. The 

pulse is processed by a single chip microcomputer, and the algorithm of speed and 

mileage is designed in combination with the timer to form a speed measuring system of 

frequency measurement method. When the magnet is away from the Hall element, 

then Hall Near the sensor is weak magnetic induction, Hall sensor module board to 

restore to high level signal. The sensitivity of the Hall sensor module can be adjusted by 

adjusting the sliding rheostat, which is determined by the size of the wheel and the 

location of the magnet. The circuit diagram of the receiving module is shown in Fig. 3. 
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Fig. 3 Hall sensor receiving module 

 

4.3 Design of WIFI working Module for stabilizing Voltage 

The WIFI module[5] used in this design is the HLK-M35, power supply voltage stabilizer 

module as shown in Fig. 4; The functions used are only serial data transmission, in 

which pin 5 and pin 4 are TXD (serial port data transmission) and RXD (serial port data 

receiving) respectively. Pin 8 is grounded and pin 9 is connected to 3.3V voltage. 

Because the circuit access voltage is 5V, in order to avoid the WIFI module burning, a 

3.3V voltage stabilizer chip is needed to lower the voltage. 

 

Fig.4 WIFI power supply stabilizer module 

 

5.  System software design 

The general program flow chart of the bicycle mileometer is shown in figure 5. First, the 

system is initialized, then the reading program of EEPROM is entered, the data stored 

in memory is called, and the data is given mileage and clock. Power-down storage 

function is realized. The clock data is sent to the display function to ensure the accuracy 

of each working time. Then we enter the pulse detection cycle program, wait and judge 

whether there is pulse input or not. When there is pulse input, we enter the pulse 

processing program, begin to calculate the speed and mileage, and sort the data. After 

finishing, write the data to EEPR at the same time OM and serial sending program 

functions. After writing the data to the EEPROM, the data is written to the display 

function for display. In addition, the serial port sending program also began to work, 

the data will be sent to the PC and mobile phone. After reading the EEPROM, the 
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keyboard input function is always in the state of waiting loop. When the keyboard input 

function is triggered, the corresponding data is sent to the display function to realize 

the display of different data through the keyboard. 

 

Fig. 5 Flow chart of total program 

 

5.1 Pulse processing program design 

The design of bicycle pulse processing program is shown in Fig. 6. This design uses Hall 

sensor to generate pulse wave to the high and low level induced by magnetic field. 

When approaching the strong magnetic field, Hall sensor outputs low level, and when 

leaving the strong magnetic field, Hall sensor output high level. In the course of 

calculation, there are four parameters to be assigned, and finally the path display 

based on KM is realized, which can display 3 decimal places and 4 integer bits, and the 

maximum value can reach 9999.999KM. Finally write the EEPROM and output to the 

display module for display. 
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Fig. 6 Design of processing program 

 

5.2 Speed, clock programming 

For microcontroller STC89C52RC, the clock trigger program and the speed trigger 

program are put under the TR0 timer. In the peripheral circuit, the crystal oscillator of 

12m is selected, the initial value of timer TR0 is set to 3CB0, the parameter count0 is 

set to count, and the baud rate of 2400 is selected. The error can be normally 

communicated by serial port within the allowable range. Set the interrupt trigger 

parameter of the timing count0 to 12, speed, clock program flow chart, as shown in 

figure 7, after the system is initialized, the timer will start to work, when the timer 

began to overflow, it will enter the timer interrupt Program, this process is 1 second. In 

the velocity part, the average velocity, instantaneous velocity, acceleration and so on 

are realized respectively. 

 

5.3 Keyboard input module 

The keyboard input program flow chart, as shown in figure 8, links the three keys to 

P2.0,P2.1, P2.2 respectively. After the initialization of the system, the judging 

parameter P is set to 0 and the content A is displayed at the same time. Before the 

trigger of the key, P2.0, P2.1 and P2.2 are high level, and when the key is triggered, the 

P2.0 ,P2.1 , P2.2 is low level. 
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5.4 WIFI serial port module 

Before we start using WIFI module, we need to let the system communicate with each 

other successfully in order to realize WIFI serial communication. The program flow of 

WIFI serial port communication is shown in Fig. 7, in order to realize sending data to PC 

and mobile phone every second. The serial interrupt is run after the timer is interrupted, 

every time the timer is interrupted, the serial port is interrupted and the data is 

transported. After the serial communication is successfully realized, the WIFI serial 

communication can be realized. Because the selected WIFI does not need to be 

recompiled, the program in the serial port communication is completely suitable for the 

WIFI serial communication. 

 

Fig. 7 The program flow of WIFI serial port communication  

 

6. Conclusion 

This design adds WIFI serial port module under the premise of low power consumption 

system, which provides another way to transmit and save data. At the same time, when 

athletes use this design, it is not only personal observation speed. Other people can 

also use PC and mobile phones to observe athletes' data for more significant results. To 

this, individual thinks with outside product contrast, relatively say a bright spot. At the 

same time, the speed and mileage information detection is realized, and the average 

velocity and acceleration measurement are added, which enriches the function of the 

design and appears not so single. 

Although this design has met the requirements of the subject, there are still some 

shortcomings: in the single chip microcomputer, the serial port interrupt and timer 

interrupt will affect each other, because of the insufficiency of the design, there will be 
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some conflict between the two interrupts. The result is that the clock can not work 

according to the calculated time sequence and can only be infinitely close to real time 

by fine-tuning. In addition, due to the limitations of LCD data, there are some 

additional features that can only be abandoned. In the future, a series of improvements 

can be made to the design, to improve the accuracy of measurement, to improve the 

way of clock counting, and to add some additional functions. This design is not so 

monotonous. 
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