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Abstract

This paper proposes an optimum vision System analysis and a reliable high—precision positioning system that converges
a GNSS and a vision system in order to resolve position error and outdoor shaded areas two disadvantages of GNSS. For
location determination of the object, it should receive signal from at least four GNSS. However, in urban areas, exact
location determination is difficult due to factors like high buildings, obstacles, and reflected waves. In order to deal with
the above problem, a vision system was employed. First, determine an exact position value of a target object in urban
areas whose environment is poor for a GNSS. Then, identify such target object by a vision system and its position error
is corrected using such target object. A vehicle can identify such target object using a vision system while moving, make
location data values, and revise location calculations, thereby resulting in reliable high precision location determination.
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Dense urban canyon &0l A{2] sky plot
Sky plot of dense urban canyon environment.
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Horizontal position errors  with  three  visible
GNSS, and the number of target objects for the

vision system is one.

Table 1.

G3+V1
GNSS Weight | Vision Weight H.O.Iizontaj
Position Errors
! 1 21.62
! 2 21.02
! 3 21.96
! 5 20.32
L 10 20.33
2 1 2167
5 1 20.99
0 1 20.50
10 1 20.34
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Horizontal position errors  with three visible
GNSS, and the number of target objects for
the vision system is two.
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Table 5. Horizontal position errors  with  four visible

GNSS, and the number of target objects for
the vision system is one.

G3+V2 G4+V1
GNSS Weight Vision Weight H?nzontal GNSS Weight Vision Weight }.I(?nzontal
Position Errors Position Errors

1 1 2395 1 1 13.86
1 2 19.94 1 2 23.18
1 3 19.68 1 3 1752
1 5 20.06 1 5 20.26
1 10 20.25 1 10 20.78
2 1 1757 2 1 24.86
3 1 20.65 3 1 24.10
5 1 16.68 5 1 13.24
10 1 17.43 10 1 13.22
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Table 3. Horizontal position errors  with three visible Table 6. Horizontal position errors with four visible GNSS,

GNSS, and the number of target objects for
the vision system is three.

and the number of target objects for the vision
system is two.

G3+V3 G4+V2
. . . Horizontal Horizontal
GNSS Weight Vision Weight . GNSS Weight Vision Weight .
Position Errors Position Errors
1 1 18.07 1 1 22.86
1 2 18.88 1 2 2294
1 3 19.29 1 3 21.67
1 5 22.05 1 5 18.97
1 10 19.93 1 10 20.66
2 1 16.13 2 1 21.15
3 1 1896 3 1 19.21
5 1 13.30 5 1 12.45
10 1 12.75 10 1 11.49
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Horizontal position error with three visible GNSS,
and the number of target objects for the vision
system is zero.
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Table 7. Horizontal position errors with four visible GNSS,

and the number of target objects for the vision
system is three.

G4+V3
) o ) Horizontal
GNSS Weight Vision Weight o
Position Errors
1 1 22.28
1 2 22.64
1 3 21.50
1 5 18.65
1 10 1953
2 1 19.56
3 1 16.57
5 1 745
10 1 6.29
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Table 8. Horizontal position error with five visible GNSS,

and the number of target objects for the vision
system is zero.
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