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Efficient Collision Detection for Large-Scale Point-Clouds

Takeru NIWA and Hiroshi MASUDA

Terrestrial laser scanners can capture dense point-clouds from engineering plants. Dense point-clouds are useful for

collision detection of objects that move in engineering plants. We propose a real-time collision detection method for

large-scale point-clouds. In our method, statuses are classified into collision, no collision, and unknown. The unknown

status indicates that points are missing at the object position because of occlusion. Collisions are evaluated on depth-maps,

which are generated from point-clouds. Two-resolution of depth-maps are used for improving performance. High-resolution

depth maps are used only when objects collide on rough resolution depth maps. Our experimental results show that our

method could quickly detect collisions between a large-scale point-cloud and mesh models.
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Table.1 Three cases of depth maps

Low Middle High
1 Layer 5760 X11520
2 Layers 360X720 5760 X 11520
3 Layers 360X720 1440 <2880 5760 X 11520

Table.2 Performance evaluation (frame per second)

No Collision Collision Unknown Average
1 Layer 25 34 26 26
2 Layers 578 548 544 562
3 Layers 289 284 287 287
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Table.3 Performance evaluation (frame per second)

Triangles No Collision Collision Unknown Average
4800 245 247 247 246
10800 153 158 153 156
14700 125 126 129 127
19200 102 103 104 103

Table.4 Worst cases of processing time (frame per second)
Triangles No Collision Collision Unknown
4800 147 154 138
10800 93 112 94
14700 73 87 90
19200 60 63 62

Table.5 Performance evaluation (frame per second)

Cube size No Collision Collision Unknown Average
25cm 254 256 259 256
50cm 245 247 247 246
75cm 221 231 229 227
100cm 213 229 216 222
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