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New Vehicle Collision Warning Algorithm Based On Fuzzy Logic
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ABSTRACT

Traffic accidenis are normally caused by late or faulty judgements duc to the driver's
inaccurate estimation of the distance, velocily, and acceleration from the surrounding vehicles as
well as his carelessness or inattention. Thus, the development of collision avoidance systems is
motivaled by their great potential for increased vehicle safety. A typical collision avoidance
system consists of the forward-looking sensor, the criteria for activation of collision warning
and avoidance, the collision avoidance mancuvers, and the user interface. This thesis is
concerned with the development of a collision warning algorithm in which the drver is wamed
of approaching collision with the visual and/or the audible signals. The warmning algorithm
based on fuzzy logic is presented here based on new warmning crteria. It has been newly
derived from the comventional warning equation by adding a new inpul variable of the required
deceleration to avoid collision. The algorithm is also able to adapt to the individual driver's
taste along with the different road conditions by externally controlling the warning intensity.
Finally, the proposed algorithm has been validated using computer simulation.
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Collision Accidents

@  Collision with pedestrians and other
Vehicles on the roa

@ Celliston with an on-coming vehicle
appreaching from right or/and left

@ Colhision caused by the crossmg over
a lane-dividing line

® Collision with an on-goming vehicle
% b,mg in 2 diagonal direction
Crear

o Coll:s;on with an on-toming vehuele
roaching from the rear
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Tablel Percent Distribution of Roadway Surface
Conditions

Roadway |Lead Vehicle|Lead Vehicle
Surface Deceleration | Not Moving
Condition (LVD) (LVINM)
Dry 714 746
Wet/Snow/Ice 286 25.4
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Table 2 Percent Distribution of Crash Causal Factors

Causal Factor LVD |[LVNM
Inattention 455 | 643
Inattention/Following too Closely | 162 | 25
External Distraction 98 | 124
Poor Judgement 93 8.0
DriversVision Obscured 6.7 12
Alcohol/Drug Involvement 43 23
Too Fast for Conditions 3.1 0.0
Internal Distractions 1.9 4.1
Disability 14 0.0
Inattention/Too Fast (or Conditons| 1.0 0.0
Encroachment 0.8 52
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- TTC(Time-To-Collision)
- Worst-Case
- 7]Eh

- ICC (Intelligent Cruise Control)
- Hazard Warning
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1 A - Automatic Vehicle Control
- Brake/ Steering Control
. - Visual Head-Up Displays

- Audio/ Video Signals
- Haptic Devices
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Table 6 Values of FRI and DRT for Obserbing the
Change of the Waming Intensity
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1 1.3 1.6
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Fig. 8 Case of Leading
Abrupt Deceleration
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Fig.9 The Warning Intensity Computed for the Case
in Fig 8
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