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Abstract: In surface mine environment, the size of mining equipment is typically very huge. Therefore,
the sight of equipment operators in high-mounted cockpits is severely limited and those operators are often
unaware of the approaching or nearby vehicles. It is reported that this unawareness causes serious accidents,
which motivates us for proximity detection of those vehicles. Inter-Vehicle Communication (IVC) is a promis-
ing approach in road transport environment, but is not directly applicable to mining vehicles due to different
features of radio propagation affected by huge bodies and terrain. In this paper, we propose a method that
leverages IVC to support drivers’ awareness in surface mine. The idea is that we build a radio propagation
model for haul trucks, which are the most typical vehicles in surface mine, by accurate ray-tracing. The
model is validated in the field experiment, where actual radio signal propagation is measured and compared
with the model. Then a mining environment, where steep cliffs due to excavation are often seen, is modeled
and a function is designed to estimate the received signal strength based on the locations of haul trucks and
antenna locations. As a result, we have shown that our function can point out several blind spots in such
environment, which is significant for V2V proximity detection in surface mine.

Keywords: haul truck, inter vehicle communication, radio propagation, ray tracing, safety operation, surface
mine, Wi-Fi
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Fig. 1 Collision accident scene [1], [8].
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Fig. 2 Haul truck with payload.
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Fig. 3 Haul truck with antenna at left-front position.
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Table 1 Haul track and materials.

Size 15.49m length x 9.6 m width x 7.52m Height
Material iron
Payload iron
Payload Height rooftop+2 m

X 4 WD 3D ET7NV
Fig. 4 3D CAD model of haul truck.
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Table 2 Antenna specification.

Protocol IEEES02.11g
Directional Type Omni
50 mW (17 dBm)

ground+8.0 m
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Rooftop
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Fig. 5 Received signal strength by simulation using antenna
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Fig. 6 Received signal strength by real measurement.
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8 AL AR DREHN
Fig. 8 Road structure.

9 THEHIAE LT WEFTOMEE E
Fig. 9 Open pit mine aerial photograph.

10 AEHILO 3D TNV
Fig. 10 3D terrain model.

11 HEFHDSE LT WHIED 3D £7 L
Fig. 11 3D terrain model.
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Fig. 12 RSS estimation by our function (Antenna at left-front
position, Curvature 1/125).
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Fig. 13 RSS estimation by our function (Antenna at middle-
front position, Curvature 1/125).
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Fig. 14 RSS estimation by our function (Antenna at left-front
position, Curvature 1/250).
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Fig. 15 RSS estimation by our function (Antenna at left-front

position, Curvature 1/125).
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Fig. 16 RSS estimation by our function (Antenna at left-front
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position, Curvature 1/250).
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Fig. 17 RSS estimation by our function (T junction).
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