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Localization of the surface vehicles using DWT and
GPS/INS fusion algorithm
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Abstract

This paper proposes a study for accurate surface localization system using DWT(Discrete

Wavelet Transform) and GPS/INS fusion algorithm. Because the propagation in the underwater is not
passed by characteristics of the medium unlike the ground, the sonar system like DVL is used instead of
GPS. But since these systems are installed on the seafloor and operated, a long time is required for
installation and navigation systems are limited outside of the range area. And it is difficult to estimate
position in a three-dimensional considering the depth in actual marine environment. In this paper, before
the development of underwater localization system, precisely estimated position system is proposed in a
two-dimensional by developing surface localization system using removing noise and disturbance with

DWT and relatively inexpensive GPS and INS sensor.
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Fig. 1. Multi-resolution analysis of the discrete wavelet transform
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Fig. 3. Diagram of Localization of the surface vehicles

4.1 MM 3 MCU

Ao ALgH AAMZE 3% Ao|RAFE 3% JEE
AA, 3% A7) AAZE e E2BOXARS] EBIMU-
9DOFV2E  ARgalglom, GPSHELS  UIGOODSAL)
UIGGUBOI-ROME- AF2-3}3ich

T8 ZYEE Alew) 2%E golge] A9 o
B algAer) E3Es dolgolth olgls ¥e 1y

o

to] A3lo] AFRE MCURLE HEASH il 22 4
=S ol TMS320F283352 AR&-3}Hith

r

Fig. 4. EBMU-9DOFV2, UIGGUB01-R004, TMS320F28335

Table 1. Specifications of EBIMU-9DOFV?2

Sort Specification
Range of gyro £300%sec
Range of accelerometer 1T2g/4g/8g
Accuracy +2°
Resolution 0.01°
Baud rate 9600bps

Table 2. Specifications of UIGGUB01-R004

Sort Specification
Accuracy 2m
Operational Limit 515m/s
Baud rate 9600bps
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Fig. 5. NEPTUNE-N0.5220k
Table 3. Specifications of NEPTUNE-N0.5220k
Sort Specification

Surface 7.0kg

Overall length 774mm

Beam 290mm

Draft 200mm

Height 285mm

Speed 2.7km/h
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Table 4. Average error of raw and filtered accelerometer

Sort Average Error (m/s%)
Raw data 0.0178
Filtered data 0.0073
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surface

Table 5. Average data of raw and fitered roll

Sort Average Roll (Degree)
Raw data 4.7585
Filtered data 1.5325
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Table 6. Location error of straight running on surface

Sort Finish Location Error (m)
GPS/INS 04713
GPS/INS with DWT 0.2586

2 ANAdeS HoFqlth

QK A28 B HER] 9

M RS UYT BUT el TH A APS

A2 BF9lct way point 472 19 129} Zro]Start pointe}
Finish Point, Z12]1 Z7FX|HofA 45 of 3gsle HES

way point= A7ste] &S Leju FYsiick

a9 13 oA Ak ZEje A3E GPS/INS Aj
Wom Fsh wAzy SAsoleolt 2ok el
7 WA way pointE A|raA |Glo]E7} Wkl gt
TR0} 7Rk tigt A al2 Q13| Reference |
Hofl 27 Hofihz AL ¥ 4 olck

1% 14= DWTE o] £3lo] 71 50] 283} RollPitch

Fig. 12. Environment of curve running on surface



Y-metres
o

2 3
X-mares

Fig. 13. Location of curve running on surface using GPS/INS
fusion algorithm

Y-metres

1
g

2 3
X-metres

Fig. 14 Location of curve running on surface using GPS/INS
fusion algorithm with DWT

Table 7. Location error of curve running on surface

Sort Finish Location Error (m)
GPS/INS 1.2043
GPS/INS with DWT 0.5571
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