AL R S EE. 2024, 32(4)

94 Computer Measurement & Control

EEIBA |

XEHS:1671 -4598(2024)04 — 0094 - 06

DOI:10. 16526/j. cnki. 11-4762/tp. 2024. 04. 014

FE 4SS TP181 XHERFRIRAD : A

=5 E MM E TR A
B = 8% fE 1=

2 R, BAH

(B P4 b B Fe AR 27 Be 15 B LR = e . BRVY 8 712000)

FE: fhld AR RS R, TR B 1R 22 S W R IL A IR R SR A A DT R R ML AR Nl R R
Jis it BRI EOREEOGIIEE T AP SN B 2R R Ty s B B LA AR R A LU N B BB S AR Ak
B i R EAK 5 SR R RS B OB BE SR . ML AR S s s @A B 5@ I B AE vk, SERLES N B kR s 52
WA RN PIRITEIILAE A B TR R R CR . BRSO B I E S S PR AL B A IR ZE R AE 0.4 m I, R A BRI
e R4 o

R PLEA B TR SO AR E s 3R

Autonomous Obstacle Avoidance Control of Robot Based on
High Precision Laser Ranging

LIU Yue, YANG Weiying
(School of Information Engineering, Shaanxi Polytechnic Institute, Xianyang 712000, China)

Abstract: There are the errors of sensors in the process of autonomous obstacle avoidance for robots, it can reduce the perception
and decision-making accuracy of the robots, thereby affecting the robot’s autonomous obstacle avoidance ability. Therefore, an auton-
omous obstacle avoidance control method for robots with high-precision laser ranging is proposed. By designing the robot architecture,
the robot kinematics model is established to provide the basis for the robot obstacle avoidance control. The high-precision laser ran-
ging technology is used to construct the terrain of the robot’s mobile site. The adaptive threshold method is adopted to achieve the au-
tonomous obstacle avoidance control of the robot. The experimental results show that the proposed method has good an autonomous
obstacle avoidance control effect for robots, and the measured error between the obstacle position and actual position value is kept
within 0. 4 m, indicating the high accuracy of obstacle avoidance control.
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int num_intervals = 72;

double scan_radius = 10.0; // HifiE#

double interval_width = 180. 0 / num_intervals;

[/ AEAf RS DX TR] P BE ) 05 /)N BE B

double min_distances| num_intervals];

for (int i = 0; i < num_intervals; i+ +) {

// ARICH i D R] S fe Ff BE R 45 R

double start_angle = i * interval width;

double end_angle = start_angle + interval_width;

// AR DR YRR R B

double min_dist = scan_radius; // ¥4 MR

for (double angle = start_angle; angle < end_angle; angle+
5 {

// 383 O I B AR BB T AR RE R I R R

double dist = get_laser_distance_at_angle(angle) ;

if (dist << min_dist) {

min_dist = dist;

y

}

/K I DX R) P 1 /) B B (ELAE il B B

min_distances[i] = min_dist;

y

// et X [ V\]Fi/J\Eﬁ%r{ﬁji?ET"‘*?ﬁ T HE 7T 47 B T X 1)

double threshold = 1.5; // %4 & H{H

int first_candidate = —1; // 35—~ E R 17 B X i 38 [X 8] 4 5

int last_candidate = —1; // &G — D #ER] 47 B3 X fig %6 X [A]

for (int i = 0; i << num_intervals; i+ +) {
if (min_distances[i] > scan_radius) {

if (first_candidate —1) {
first_candidate = 1i;

y

last_candidate = 1i;

;

}
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double angle_between _midline_and_robot = ((double) first_
candidate + (double)last_candidate) / 2.0 % interval_width + in-
terval_width / 2. 03

// PO 4 ) it 3R 7R 1% ME AT B R X JE]

double theta min = 17.0;

double theta_max = 18.0;

Eigen: : Vectordd feasible_sector(theta_min, theta_max, scan_
radius. angle_between_midline_and_robot) ;

// PR A R AT AT R X

double amplification_factor = 1. 5;

double robot_diameter = 0. 53

double chord_length = 2.0 * scan_radius * sin((theta_max -
theta_min) / 2.0);

double rect_height = robot_diameter * amplification factor;
(chord_length <<= rect_height &.&. chord_
length <<= robot_diameter * sqrt(2.0));

// R A8 VY £ 16 gk SR AT 4T 5 18]

double speed = 0. 2;

bool is_feasible

double acceleration = 0. 1;

double target_point_relative_to_robot = ((theta_min + theta_
max) / 2.0 — 18.0) / (18.0 — 17.0);

double reference driving direction = speed * feasible sector
(2) = target_point_relative_to_robot / (feasible_sector(1) — feasi-
ble_sector(0)) ;

/B B E Rk X

double min_threshold = speed * speed / (2.0 % accelera-
tion) ;
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