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On the application of positional PID control algorithm in
the ATO system of urban railway transportation

BAO Xu-hong
(Beijing CRRC Railway Transit Intelligence Control Technology Co. Ltd., Zhuzhou 412000, China)

Abstract: In order to achieve more precise control of the urban railway transportation Auto-
matic Train Operation (ATO) system, by analyzing traditional PID control theory, this pa-
per explores the detailed process of positional PID control algorithm and realizes the process
using modern computer science.This paper also studies how to combine positional PID con-
trol algorithm and state equation and the possibility and methods to apply the improved ver-
sion to the above—mentioned ATO system: by changing three parameters in the equation of
the algorithm, the most suitable coefficient will be obtained for the ATO system to decide
the precise timing for traction and braking. The results show that application of positional
PID control algorithm can control the train with greater accuracy achieve energy conserva-
tion by decreasing the time of traction and braking and improve the comfort and stability by
stable speed increase.
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Fig. 4 Flow chart of positional PID control algorithm

2) C
#include{stdio.h>
# include{stdlib.h>

# define K, 0.32
# define K, 0.64
# define K 0.04
struct pid data
{
float SetPoint;
float FeedBack;
float err;
float err last;
float integral;
float u sum;
}s
typedef struct pid datapid t;
//pid struct data init

struct pid data * pid init (float SetPoint,

float FeedBack,

float err, float err last, float u sum)

struct pid data * tset = malloc (si-

zeof (struct pid data));

tset— >SetPoint = SetPoint;
tset— >FeedBack= FeedBack;

tset—>err = err; "
tset— >err last = err last;
tset—>u sum = u sum;

return tset;
}
float pid calc(pid t* pid)
{
pid — > err = pid — > SetPoint — pid
— >FeedBack;
pid—>integral+ =pid— >err;
pid—>u sum =K, % pid— >err +
K; * pid—>integral + K, * (pid—>err — pid—
>err last);
pid—>err last=pid— >err;
pid — >FeedBack=pid—>u sum *
1L 0;
return pid—>FeedBack;
}

int main()
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{ , (ATO)
printf (" System test begin \n"); e ,
pid t* tset; . :
int count = 03 Y=CX + DU,
float real = 0; X(k+1) =Ax(k) + Bu(k),
tset = pid init(89,0,0,0,0); 5 .
while(count<C100)
{ D
real = pid calc(tset); [ C.DABX J
printf " %f\n" ,speed) ;
coun -+
}
free(tset); [ j
return 0; l
} [ X (k+1)=Ax(k)+Bu(k) X
pid — > FeedBack (_L
: : _—
. 5
. R Fig. 5 Flowchart of derivative filter algorithm
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Fig. 6 Realization of precise control achieved by

positional PID control algorithm and state equation
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