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Pillar and Vehicle Classification using
Ultrasonic Sensors and Statistical Regression Method
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Abstract: This paper proposes a statistical regression method for classifying pillars and vehicles in parking area using a single
ultrasonic sensor. There are three types of information provided by the ultrasonic sensor: TOF, the peak and the width of a pulse,
from which 67 different features are extracted through segmentation and data preprocessing. The classification using the multiple
SVM and the multinomial logistic regression are applied to the set of extracted features, and has achieved the accuracy of 85% and
89.67%, respectively, over a set of real-world data. The experimental result proves that the proposed feature extraction and
classification scheme is applicable to the object classification using an ultrasonic sensor.
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Table 1. Index of preprocessing echo pulses.
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Table 2. Auto correlation coefficient of preprocessing echo pulses.

Preprocessing echo pulse
1 2 3 4 5 6 7 8
0.770 | 0.775 | 0.662 | 0.660 | 0.775 | 0.780 | 0.662 | 0.662
0.761 | 0.780 | 0.620 | 0.624 | 0.774 | 0.792 | 0.625 | 0.631
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0.761 | 0.786 | 0.677 | 0.679 | 0.765 | 0.786 | 0.677 | 0.679

wn|= ||

F 3 A oA dxe] FE e Al
Table 3. Cross correlation coefficient of preprocessing echo pulses.

Preprocessing echo pulse
1 2 3 4 5 6 7 8
PF | 0.639 | 0.657 | 0444 | 0.453 | 0.643 | 0.662 | 0.447 | 0.454
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RS | 0.632 | 0.661 | 0.531 | 0.533 | 0.637 | 0.661 | 0.531 | 0.533
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Table 5. Classification result from multiple SVM.
Object width | Variance of echo [Ratio of echo| accuracy
(1) W, STD, Rss 85%
2) W, STD, Rsg 84.17%
3) W, STD, 84.11%
4) W, STD, Rg; 83.33%
5) W, Rj3 81.67%

FE 6 U 2A2E 3] Ak

Table 6. Classification result from multinomial logistic regression.

Object width | Variance of echo |Ratio of echo| accuracy
(1) W, STD, Re 89.67%
) W, STD, Rs; 88.67%
3) W, STD, Ry, 88.45%
4) W, STD, Rgi 88.33%
5) W, STD,; Rsg 88.04%
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