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Vehicle Positioning Experiments by Using M-CubITS
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Fig.1 Error of GPS.

(b) Error by reflection
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Fig.3 M-CubITS elements.
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Fig.4 Arrangement method of M-CubITS elements.
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Fig.5 Positioning method of M-CubITS.
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Table 1 A part of Database construction.

Value of Marker’s bit Chip Distance from
shift register (0 or1) number | a reference point
37125 1 23 69 m
8715 1 24 72m
17431 0 25 75m
34862 0 26 78 m
4189 1 27 81m
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Table 2 Specifications of camera.

Maker SONY

Model DCR-PC-100

1/4inch CCD solid-state
image sensor

Finder image sensor

Focus 4.2 mm
Pitch of pixel 0.000005 dot/m
Angle of view (Diagonal) 50.9°
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Fig.8 Method of basic experiment.
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Fig.9 When D, = 1.5m, and D, = 4.58 m, standard
deviation and max error in every angle.
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Fig.10 When D, = 1.5m, and D, = 7.58 m, standard
deviation and max error in every angle.

(a) When fair weather, original image

(b) Detected M-CubITS elements
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Fig.11 Wohen fair weather, original image and
detected M-CubITS elements.
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(a) When cloudy weather, original image

(b) Detected M-CubITS elements
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Fig.12 When cloudy weather, original image and
detected M-CubITS elements.

(a) Original image (Small glass pieces)

(b) Detected M-CubITS elements (Small glass pieces)

(c) Detected M-CubITS elements (Large glass pieces)
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Fig.13 Detected M-CubITS elements in nighttime.
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(a) 20cm (width), 30 cm (height)
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Fig. 14 Detected M-CubITS elements in every marker.
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(width), 50 cm (height), estimated results.

True value Estimated value
Distance Standard deviation | Max error
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(b) Inputted image from camera A
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Fig. 16 Installation of camera A and inputted image.

(b) Inputted image from camera B

(c) Detected M-CubITS elements
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Fig. 17 Installation of camera B and inputted image.
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Fig. 18 Estimated results that average velocity is
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Fig.19 Estimated results that average velocity is

about 32 km/h.
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Fig.20 Estimated results that average velocity is
about 55km/h.
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Table 4 Estimated results in every velocity.

Velocity b, | b. |\/D2+D?
Standard | 0.01m | 0.06 m 0.04 m

6.3km/h | deviation
Max error | 0.05m | 0.31m 0.31m
Standard | 0.02m | 0.08 m 0.04 m
32km/h | deviation
Max error | 0.07m | 0.36 m 0.36 m
Standard | 0.02m | 0.09 m 0.06 m
55km/h | deviation
Max error | 0.04m | 0.27m 0.27m
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