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Research of vehicle security spacing measurements

based on binocular stereovision
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Abstract: As one of the research topics of intelligent transportation systems (ITS), systems for early-waming a-

gainst collision have drawn much attention in recent years. Based on the principle of binocular stereovision, a spac-

ing measurement program for security vehicles on the expressway was proposed. According to the coordinates corre-

sponding to two binocular images of the target vehicle obtained by the left and right cameras, the distance between

the target vehicle and the camera could be calculated by employing the common perpendicular midpoint method.

The results show that this measurement program can measure a wide range of distance and can also be applied to re-

mote distances. The high precision can meet the needs of intelligent transportation vehicles in a security vehicles

spacing survey, which is an effective way for measuring the front car distance.
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Fig.1 Principle of binocular stereo-vision
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Fig.2 Model of common perpendicular midpoint
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Fig.3 Experiment of distance measurement
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Table 1 Data of the distance measurement
Fe RERE _ IRE R _ ﬁ_% ﬁﬁ_zzl‘%ﬁ_m ERREE/m EWEE/m MHXRE/ %
ZEB ERRE AER R AT T =44/ m
1 (304,207) (215,224) ( -0.523, -0.505,10.067) 10 10. 067 0.67
2 (321,207) (232,224) ( -0.307, -0.504,10.062) 10 10. 062 0.62
3 (313,211) (270,228) ( -0.825, -0.921,20.351) 20 20. 351 1.76
4 (341,207) (298,223) ( -0.108, -1.033,20.292) 20 20.292 1.46
5 (302,237) (274,254) ( -1.668, -0.386,30.680) 30 30. 680 2.27
6 (336,222) (308,239) ( -0.355, -0.959,30.515) 30 30.515 1.72
7 (333,226) (313,244) (-0.639, -1.071,41.584) 40 41.584 3.96
8 (334,210) (314,228) ( -0.588, -1.909,41.553) 40 41.553 3.88
9 (332,224) (317,239) (-0.872, -1.601,52.997) 50 52.997 5.99
10 (354,208) (339,222) ( -0.590, -2.637,51.686) 50 51.686 3.37
11 (315,211) (303,228) ( —2.486, -2.966,65.369) 60 65.369 8.95
12 (316,225) (304,241) ( -2.388, -1.845,65.104) 60 65.104 8.51
13 (323,221) (313,238) ( -2.135, -2.502,76.409) 70 76.409 9.16
14 (321,207) (311,224) ( -2.320, -3.836,76.082) 70 76.082 8.69
15 (336,209) (328,229) (-0.971, -3.968,86.314) 80 86.314 7.89
16 (336,219) (327,237) (-0.965, -2.879,83.178) 80 83.178 3.97
17 (338,224) (332,238) ( -0.817, -3.047,98.756) 90 98.756 9.73
18 (331,215) (324,230) ( -1.662, -3.951,94.998) 90 94.998 5.55
19 (338,222) (332,239) ( -1.050, -3.630,115.210) 100 115.210 15.21
20 (333,212) (326,229) ( -1.570, -4.490,101.730) 100 101.730 1.73
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Fig.4 The graph of actual and measured distance
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