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Abstract : Skid mark and coefficient of friction are usually utilized to calculate the velocity and behavior of vehicles.
For a critical case such as traffic accident reconstruction, however, the initial velocity of the car should be calculated
precisely. In this study, in order to estimate the speed at the brake onset, rapid braking tests were executed on the
proving ground. We compared with a skid length and wheel locking time of an expert driver and a general person. We
verified that the skid mark of expert driver occurs longer than general person's. A new method is proposed to determine
the speed of a vehicle at the brake onset of maximum braking, which could be applied to a reconstruction of vehicle
with Non-ABS.
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Fig. 2 Non-contact optical sensor(speedometer)

Table 1 Specification of speedometer

Item Specification
Speed range 0.5 to 400km/h
Braking / coasting to 0.1km/h
Measuring deviation <+0.1%
Working range of the sensor 300+60mm
Analog output 25mV / km/h
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Fig. 3 Attachment of wheel rotation speed sensor

Table 2 Specification of wheel rotation speed sensor

Item Specification
Resolution 600pulselrev
output phase A,B,Z
Response speed Lus
Maximum response frequency 180K Hz
Supply voltage 12-24V DC 5%
Brake onset Locked front wheel Stop
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Fig. 4 Brake onset to stop with maximum braking
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Comparison of Rapid Braking Characteristics between an Expert Driver and a General Person
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Fig. 5 Skid mark with avehicle speed of 80km/h
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Fig. 8 Brake onset to stop 100km/h with ageneral person
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Table 3 Averaged datafrom test results with an expert driver

) Tire

Test |Averaged | Lockup I\(/)\::iiesl r?]l;lri Stop |friction

speed |real speed| speed timeg oy |cistance] of skid

[km/h] | [km/h] | [km/h] 9 [m] |section
(s | [m] L]

40.0 40.0 33.0 0.37 51 9.1 0.84
60.0 59.7 54.7 0.28 | 153 | 198 | 0.77
80.0 79.1 744 026 | 291 | 346 | 0.77
100.0 | 99.0 94.0 0.27 | 46.0 | 533 | 0.75
120.0 | 119.2 1136 | 028 | 644 | 736 | 0.79

Table 4 Averaged datafrom test results with ageneral person

Tire
Stop |friction

) distance| of skid
time |length )
[m] |section

9 | [m "
40.0 433 317 0.46 4.6 10.4 | 0.86
60.0 60.5 46.2 050 | 103 | 20.2 | 0.82
80.0 81.6 65.6 058 | 213 | 36.8 | 0.80
100.0 | 103.0 83.5 0.70 | 338 | 55.6 | 0.79
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