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Cylindrical Object Recognition using Sensor Data Fusion
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Abstract : This paper presents a sensor fusion method to recognize a cylindrical object using a CCD camera, a laser slit beam
and ultrasonic sensors on a pan/tilt device. For object recognition with a vision sensor, an active light source projects a stripe
pattern of light on the object surface. The 2D image data are transformed into 3D data using the geometry between the camera
and the laser slit beam. The ultrasonic sensor uses an ultrasonic transducer array mounted in horizontal direction on the pan/tilt
device. The time of flight is estimated by finding the maximum correlation between the received ultrasonic pulse and a set of
stored templates - also called a matched filter. The distance of flight is calculated by simply muitiplying the time of flight by the
speed of sound and the maximum amplitude of the filtered signal is used to determine the face angle to the object. To determine
the position and the radius of cylindrical objects, we use a statistical sensor fusion. Experimental results show that the fused data

increase the reliability for the object recognition.

Keywords : sensor fusion, ultrasonic sensor, vision sensor, cylindrical objects, matched filter
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Table 1. Radius data measured by the ultrasonic sensor. Table 2. Radius data measured by the vision sensor.
0.9m Im I.1m 0.9m Im I.Im
Mean(mn) 126.29 127.68 128.136 Mean(mn) 126.98 128.18 129.27
D250 | Variance 11.60 1023 18.51 D250 | Variance 10.24 422 429
Deviation(%) 1.03 2.14 2.50 Deviation(%) 1.57 2.54 3.42
Mean(mm) 151.03 152,13 152.99 Mean(mm) 147.79 150.01 152.44
D300 | Variance 9.84 14.58 25.44 D300 | Variance 6.23 1.73 11.30
Deviation(%) 0.68 1.42 1.99 Deviation(%) -1.47 0.00 1.63
Mean(mm) 198.68 202.19 202.58 Mean(mm) 193.49 196.75 201.56
D400 | Variance 44.07 28.13 12.40 D400 | Variance 60.38 21.85 38.20
Deviation(%) 0.66 1.09 129 Deviation(%) -3.26 -1.63 0.77
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