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Study on Obstacle Avoidance Algorithm
of Autonomous Mobile Robots Using Infrared Sensor and Camera
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Abstract This paper proposes an algorithm for autonomous mobile robots to effectively navigate obstacles. In order to detect obstacles
infrared sensors and cameras are employed. The infrared sensor is utilized to calculate the distance to obstacles while the captured
images from the camera are used to determine the width of obstacles. To compute obstacle width, binary image processing, contour
detection, and the minimum area rectangle technique are employed. Using the distance to obstacles and obstacle width, the avoidance
angle is calculated, and this angle is incorporated into steering control. The proposed obstacle avoidance algorithm was implemented on
an autonomous robot, and experimental results demonstrated a maximum reduction in avoidance time by 8.5 seconds compared to using

only infrared sensors when the obstacle width is 30cm.
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2. Acquiring obstacle
information using a camera

Capturing Front View with
Camera

‘ Autonomous Robot Movement ‘ ‘

Obstacle Detection with
Infrared Sensors

%

{Image Processing]

3. Calculating and Moving along 1) Binary Image Processing

Avoidance Path .
2} Contour Detection

1) Measuring Obstacle Width

2) Calculating Avoidance Angle

3) Moving Along Calculated
Path

3) Finding the Minimum

Area Rectangle

Fig. 1. Proposed obstacle avoidance algorithm
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Fig. 2. Arrangement and placement angle of
infrared sensors
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Fig. 3. Result of image processing: (a)original image,
(b)binary image, (c)contour detection, (d)bounding box
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Fig. 4. Pseudo code of obstacle avoidance
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Fig. 5. Obstacle width calculation in bounding box
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Fig. 6. Calculation of obstacle width
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Table 1. Specifications of mobile robot
Parameters Value
Processor Atmega 128
Motor DC Geared motor(250RPM/30:1)
Speed Max. 50cm/sec
Communications | UART, Bluetooth 4.2
Resolution 8-megapixel
Camera Max image transfer
oo 1080p:30fps
Detection range Max 3m
IR Sensors Voltage 3375V
Accuracy 0.3cm
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Fig. 8. Obstacle width (a)10cm, (b)20cm, (c)30cm
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Fig. 9. Obstacle avoidance time measurement
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Fig. 10. Obstacle avoidance path with (a)infrared
sensor only, (blinfrared sensor and camera
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