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Location Identification Using an Fisheye Lens and Landmarks
Placed on Ceiling in a Cleaning Robot
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(Taegu Kang, Jae Hyun Lee, Kwang Oh Jung, Deok Yeon Cho, Choog Hyuk Yim, and Dong Hwan Kim)

Abstract: In this paper, a location identification for a cleaning robot using a camera shooting forward a room ceiling which kas
three point landmarks is introduced. These three points are made from a laser source which is placed on an auto charger. A
fisheye lens covering almost 150 degrees is utilized and the image is transformed to a camera image grabber. The widly shot
image has an inevitable distortion even if wide range is coverd. This distortion is flatten using an image warping scheme.
Several vision processing techniques such as an intersection extraction, erosion, and curve fitting are employed. Next, three
point marks are identified and their correspondence is investigated. Through this image processing and image distortion
adjustment, a robot location in a wide geometrical coverage is identified.

Keywords: fisheye lens, cleaning robot, image warping, landmarks, image processing
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Fig. 1. Sensors installed on the developed cleaning robot.
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Fig. 2. Self location identification system.
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Fig. 3. Image processing procedures for identifying robot location.
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Fig. 5. Compensation algorithm of image distortion.
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Table 1. Statistics of distorted image and compensated image.
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Table 2. Coefficients used for transformation matrices.

A &% A &%
a 33.77885207667464 | by 23.40560173758564
ay 0.51094697249524 b, -0.19096349178874
ay -0.15364722318311 b, 0.67625712898576
ay 0.00096653107477 by 0.00160323387906
ay 0.00264370192600 by 0.00060067281251
Oy 0.00064450750870 by 0.00167154524723
A -0.00000000000385 bg -0.00000503566608
ay -0.00000405432944 b, -0.00000000076544
ag -0.00000555455448 bg -0.00000000270072
ay 0.00000000000185 by -0.00000473979904
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Fig. 6. Images before image compensation (top) and after image
compensation (bottom).
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Fig. 8. Ceiling height measurement using a laser point.
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Table 3. Ceiling Height measurement using pixel (1pixel=0.8 cm).
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Fig. 9. Three points viewed from camera with fisheye lens.
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Fig. 10. Program for detection and identification of three points.
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ey}
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distortion for various distance (measured based on image
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Table 6. Errors for travelling distance (A=left/right encoders only,
B=camera and left/right encoders).
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