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Robust Elevator Door Recognition using LRF and Camera
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Abstract: The recognition of elevator door is needed for mobile service robots to moving between floors in the building. This paper
proposed the sensor fusion approach using LRF (Laser Range Finder) and camera to solve the problem. Using the laser scans by the
LRF, we extract line segments and detect candidates as the elevator door. Using the image by the camera, the door candidates are
verified and selected as real door of the elevator. The outliers are filtered through the verification process. Then, the door state
detection is performed by depth analysis within the door. The proposed method uses extrinsic calibration to fuse the LRF and the
camera. It gives better results of elevator door recognition compared to the method using LRF only.
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Fig. 1. LRF-Camera extrinsic calibration using chessboard.
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Fig. 2. Geometric constraints of LRF-Camera extrinsic calibration.
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Table 1. Pseudo-code for line splitting algorithm.
Line Splitting Algorithm
Initial: start point s, end point e, line list L, maximum distance
threshold dy,.
s—1
e« N (N is the number of all laser scans)
Split(s, e) {
Form a line I, with s and e
Find a point x with maximum distance d, to /.,
Ifd.> dy,
Split(s, x)
Split(x, )
Otherwise
Add [ toL
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Table 2. Specification of sensors and mobile platform.

Camera MS LifeCam HD-5000
LRF SICK LMS511
Laptop CPU: Intel Core2Duo 2.5GHz, RAM: 4GB
Battery 24V 10AH
X337 # Al
Table 3. Definition of evaluation term.
AA A
S A S R
W A ‘v“z— J2 | True Positi?/e False Positi.ve
‘- §l2” | False Negative | True Negative
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Fig. 11. Example of Table 3 for elevator door recognition.
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Table 4. True Positive results of each angle facing the elevator door.
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2m 3m 2m 3m
0°(A ) 96.7 % 97.7% 96.7 % 97.1%
20° 90.1 % 88.2% 90.0 % 88.0 %
40° 752% 87.5% 752% 87.3%
60° 759% 853 % 759% 854%
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