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Abstract

A method obtaining position data(x, y) of object accurately is proposed by using a pair of ultrasonic

sensors composed of one transmitter and two receivers. And the driving system which controls the

light of flat LED lamp locally using array of ultrasonic sensors (3 transmitters and 6 receivers) is

developed. As a result, measured values of y are relatively reliable due to its small average of absolute

errors of 1.03[cm]. The measured values of x have average error of 852[cml, and it is a large value.

However, the average error is decreased by 0.65[cm] after applying algorithm for error correction. The

experiments to control the light of flat LED lamp locally with algorithm for error correction are carried

out. From the result, measured values of x with average error of 0.97[cm] are obtained and they are

very good approximations of actual values.
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Fig. 1. Waveform of trigger input and echo pulse
from ultrasonic sensors
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Table 1. Measured values of L1 and L2, and
relative errors

y = 100[cm]

Object .

L Theoretical Measured
position

value [cm] value [cm]
[ecm]

X L1 Lg L1 L2

0 201.12 204.40 201.98 206.42

5 200.62 203.20 201.28 204.29

10 200.62 | 20248 | 201.38 | 203.17

15 20112 | 20224 | 202.40 | 202.91

20 202.11 20248 | 204.76 | 203.36

22.5 202.78 | 202.78 | 20752 | 204.08

Average of
0.9 0.6
relative error [%]
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Table 2. Measured position data(x, y) and
absolute errors

y = 100[cm]
Object
b?e?c Measured Absolute
position .
coordinate[cm] error[cm]
[cm]
X X y X y
0 -8.39 99.46 8.39 0.54
5 1.94 100.21 3.06 0.21
10 10.40 100.37 0.40 0.37
15 19.04 100.26 4.04 0.26
20 31.85 99.18 11.85 0.82
22.5 45.88 96.04 23.38 3.96
A f
Verage o 852 1.03
absolute error[cm]
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Table 3. Difference between L1 and L2, and
correction values

y = 100[cm]
Object | Theoretical Measured .
.. . . Correction
position| difference difference
value [cml]
[em] [cm] [cm]
X AL (=L»-Lp) |AL ~ (=L2>-Ly) o}
0 3.28 4.44 1.7
5 2.58 3.01 0.9
10 1.86 1.79 0.3
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