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Design of Embedded Robotic Arm Angle Controller Based on
Bacterial Foraging Algorithm

DU Xiaolan', ZHU Mengnan®
(1. School of Electric Engineering, Shaanxi Polytechnic Institute, Xianyang 712000, China;
2. Academic Affairs Office, Shaanxi Polytechnic Institute, Xianyang 712000, China)

Abstract: During designing robotic arm angle controllers, in order to improve the flexibility of robotic arms, and reduce the con-
trol errors of robotic arm joint angle, an embedded robotic arm angle controller based on bacterial foraging algorithm is designed.
Firstly, this paper construct the dynamic model of the robotic arm to obtain the flexible features and joint positions of the robotic arm,
and determines the hardware logic structure and algorithm of the angle controller according to the obtained information. Then, the
ARM microprocessor embedded operating system is used to design the controller hardware structure that includes the mobile control
terminal and manipulator control terminal. Finally, the bacterial foraging algorithm is used to optimize the controller parameters, im-
plement the controller code, and accurately track and control the angle of the robotic arm. The experimental results show that the
pose tracking accuracy of the proposed method is up to 99 % , the object offset distance is within 0. 2 mm, and the control running time

is between 0. 33 s and 0. 78 s. It indicates that the proposed method has small angle control errors and strong stability, and it can en-

sure that the joint angle of the robotic arm is not overshoot, which has a high engineering application value.

Keywords: embedded system; microprocessor; dynamic model of robotic arm; bacterial foraging algorithm
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// & X AIH 2 class Bacteria { public: int tendency; // ¥
BEVE AL float replication; // & il #:4E R %L float position[3]; //
fi & A5 float lengths // AT I {loat random; // 4 B K HLZZ &
float fitness; // 4IIEH & i {5

[ HHALE x/

void updatePosition() {

float newPosition[ 3]

for (inti = 0; i< 3; i++) {

newPosition[ i] = position[i] + tendency % (replication *

(position[i] — newPosition[i])) -+ random;

}
for (int1i = 0; 1 << 3; i++) {
position[ i] = newPosition[i];

/) B XHLME LA class Robot { public: float jointAngle[ 37;
// A5 A float jointPosition[ 35 // &5 & float motorParame-
ters[6]; // B8 EBEM) 158
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float getEndEffectorForcePath(Bacteria * bacteria) {
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}
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float calculateTargetTorque(Bacteria ¥ bacteria) {
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}
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float optimizeController(Bacteria * bacteria) {

/] SEIAR Y

}

}s

// EFE)¥ int main () { // QI & 40 5 #f /K Bacteria bacteria
[NUMJ; for (inti = 0; i << NUM; i++) { // ¥k Ieanw s vk )

/R ER AL A T

Robot robot;

[/ EARE

for (inti = 0; i << ITERATION_TIME; i+ +) {

// S 2 T A

for (intj = 0; j << NUM; j++) {

bacterial j]. updatePosition() ;

}

// VTS T 3 N

for (intj = 0; j << NUM; j++) {

// SB35 A 41 I (A

}

/) HEAT HLART HLAE 4 1

for (intj = 0; ] << NUM; j++) |

robot. calculateTargetTorque( & bacterial j]) ;

}

[/ A SR R A 2 B P RE

for (intj = 0; j << NUM; j++) {

robot. optimizeController( & bacterial j]) ;

}

}

return O;

}
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