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Ground Altitude Measurement Algorithm using Laser Altimeter
and Ultrasonic Rangefinder for UAV
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Abstract

This paper presents an algorithm concerning the ground altitude measurement using a laser altimeter and
an ultrasonic rangefinder for UAV(Unmanned Aerial Vehicle). A simple ground test conducted using the laser
altimeter and ultrasonic rangefinder that are used for conducting the low altitude measurement of UAV and
identify the characteristics of each sensor. Especially, the disadvantages of the laser altimeter were checked
through the ground test. After that who those are participated in this paper planned the algorithm which is
complemented by the ultrasonic rangefinder and the experiment was conducted. The laser altimeter and the
ultrasonic rangefinder were fused by a loosely coupled method by Kalman filter. The paper shows that stable
value of altitude complemented by the ultrasonic rangefinder that covers the laser altimeter’s drawbacks can
be measured through the ground test.
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Table 1. ILM-150-R Specification
Reflectorless Range (m) 0.5—150 ::
Max Range (m) 650 s
Accuracy (cm) 5 Err.
Resolution (cm) 1 o
Rep. Rate (Hz) 9 15
Power (V) 9 to 24 103 et pntameetrt
Protocol RS232 s
Operating Temp (C) —20 to +60 e T TR T IR
Dimensions (mm) 1035438 a2 2. of52 X Eeo| ot AEBTelolN DEA)
Weight (g) 260 Fig. 2. Test Result on a Dark Surface

(Laser Altimeter)



744, 8BS, AL, FE T dolA A} 253 AAE ol8% FUFET) AMaESY daels A4 751

Laser Measure: d Laser Measured [, o

100000.0-
a0000.0-
a0000,0-
00002
50000, u

50000, 0-]

Altitude(m)

40000,0-
30000, 07
20000,0°)

10000, n'

NIE sl o
WUU IUS HU H5 WZU 125 130 135 140 146 160 186 160 165 170 175 180 185 190
Timetmsec)

8 3. &2 X Z:He| =y
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Table 2. XL-MaxSonar-WRLA1 Specification

Reflectorless Range (m) 0-10.68
Max Range (m) 10.68
Accuracy (cm)

Resolution (cm) 1
Rep. Rate (Hz) 10
Power (V) 3 to 5.5
Protocol RS232
Operating Temp (TC) —-20 to +65
Dimensions (mm) 70.9%43.8dia.
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Fig. 4. XL-MaxSonar-WRLA1 Ultrasonic Rangefinder
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{x(l) = Laser Altimeter Altitude (m)
x(2) = Ultrasonic Rangefinder Altitude (m)
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Fig. 8. Test Equipment
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Fig. 10. Implementation of the Algorithm
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Fig. 11. Measurement of Laser Altimeter & Ultrasonic
Rangefinder
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Fig. 12. Implementation of the Kalman Filter
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Fig. 13. Test Result on a Dark Surface
(Kalman Filter)



744, S, AL, FE, T dolA A} 253t ARAE o837 FUFE] A=Y daels Al 755

Laser Measured
Ultrasanic Measured

Kalman Filter Kalman Fier -~

Ge] AOIK BEAUIN 28T A Z HATZ

a"'HJ"'m\mzmmmasamaéumswmusmmmmn g
Time(msec)

T8 14, BRALSOf ofsh AEZ o2 E)
Fig. 14. Test Result on the Reflectivity
(Kalman Filter)
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