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f poor environmental adaptability, walking flexibility and functional
bile“robots, this paper proposes to design a four-wheel mobile robot control
(Micro Control Unit) and FreeRTOS real-time operating system. This control
as the main control chip of bottom control, and is equipped with MPU6050 sensor
2003PWR chip module is used to obtain the voltage of the lithium iron phosphate battery

Itage method and the ampere-hour integral method are used to accurately calculate the

remaining power of the battery. The PI (Proportional Integral Control) algorithm is used to control the speed of the four
wheels. The software system is developed based on the FreeRTOS real-time operating system, which can meet the
multi-tasking operation of the software. The experimental results show that the control system of the four-wheel mobile
robot has high stability and reliability, achieving precise speed control and real-time monitoring of the remaining power
of the four-wheel mobile robot.

Keywords: STM32; FreeRTOS; PI algorithm; open circuit voltage method; ampere-hour integral method
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Fig. 1 Overall system architecture diagram
2 R 4iZ3T (System hardware design
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Fig. 2 System hardware design architecture
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Fig. 3 Software system architecture
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Tab. 1 Task priority
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int Incremental_PI(float Current, float Target)

{

static float Bias = 0, Pwm,Last_bias = 0;
M AR 2

Pwm += Velocity KP * (Bias — Last_bias) + Velocity_KI *
Bias;  //it% PWM

Bias = Target— current;

if(Pwm > maxPWM) Pwm = maxPWM;
if(Pwm<C —maxPWM) Pwm = —maxPWM;
Last_bias = Bias;

return Pwm;

}
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Fig. 4 Relation curve between open circuit voltage and SOC and
flow chart of open circuit voltage method
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if (SysMode == CHARGE i : 001l m
o LR 9 SOC HL R A

{
/7P, 3t 5 e R T L T T A v
if(CapacityReal == (CapacityRemain + CurrentValue))
{CapacityRemain += CurrentValue; }
else
{CapacityRemain = CapacityReal; }
}
bR
else if (SysMode==DISCHARGE)
{
/PRt 5 e R L Y T A v
if (CapacityRemain™=CurrentValue)
{CapacityRemain— = CurrentValue; }
else
{CapacityRemain = 0; }
}
//SOC 455
SOC=CapacityRemain/ CapacityReal;
if (SOC > 1)
{SOC = 13}

}
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Fig. 5 Hardware platform of four-wheel mobile car
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Tab. 2 Monitoring information list

i3 i Wl L
1 BAPIRAS Ja g /45 1k /L
2 LTS 0.001 m/s
3 VRS 0.001 m/s
4 A5 T 5 B 0.001 m/s
5 e fe ik 0.001 m/s
6 EEMONENA 0.001 mV

—2H A b A RO R 3 s, B A OR IR ZE R
4 mV, Al UL, e A AR T DUAR G 3 A B DU 8 7S Bl /N Y
HLJE S BGT R TR A% v B M

®3 MWikHUR
Tab. 3 test data
it e/ v RV
1 3. 856 3. 854
2 3. 862 3. 866
3 3.851 3. 855
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