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Abstract : Accurate vehicle speed estimation is essential for accident reconstruction and liability assessment. Event Data
Recorder speed, however, often reflects wheel rotation rather than vehicle body motion, leading to discrepancies.
Accordingly, this study analyzed three real-world accidents where EDR-recorded speed differed from actual vehicle
dynamics. Using PC-Crash, reconstructions were performed by directly applying EDR data and aligning trajectories with
physical evidence, such as video, tire marks, and damage patterns. The results reveal that EDR speed aligns with wheel speed
but diverges from body speed, especially in yaw and low-friction conditions. While PC-Crash reproduced cases where wheel
speed underestimated body speed, it could not replicate scenarios where wheel speed exceeded body speed, such as wheel
lift-off. The findings also highlight that these discrepancies stem from recording methodology rather than error or
malfunction. The proposed approach is expected to improve the reliability of accident reconstruction and provide a

framework for clarifying EDR data interpretation.

Key words : EDR(AM7|Z4}R]), Accident reconstruction(Alxl A &), PC-Crash(AFA @ =2 13), Traffic accident
analysis(1-5-AFIL 24), Vehicle speed estimation(X5F &= 7))
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Table 1 Pre-crash data by various devices

Item DTG EDR Video Recording Device

Speed, Acceleration, Accumulated
distance (km), Driving time, Stopping

Delta-V (X, Y), Vehicle speed,

Front camera, Acceleration (X, Y),

Organizational standard

Required data field . . . .. Throttle position, Brake, Seat Accident record time, Device 1D,
time, Engine RPM, Vehicle position, . . .
belt (driver’s seat) GNSS information
Brake
Target vehicles Commercial vehicles All vehicles All vehicles
KS R 5072 (2002),
Domestic standard ( ) KS R 5076 (2007) KSR 5078 (2011)
Traffic Safety Law Article 55
International/ 1SO 16844 IEEE 1616 IEC 63005
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Table 2 Input parameters by accident recorder device

Table 3 Output parameters for PC-Crash

Device Longitudinal Lateral Category Parameters
EDR Speed Steeting angle Speed and Velocity, Distance-Time,
(Acceleration) ¢ distance Distance-Time-Velocity
Speed Coordinates (GPS) Directi d Heading, Course, Sideslip angle, Yaw angular
irection an . .
DTG Acceleration Coordinates (GPS) orientation velocity, Steering angle, Roll angle, Roll angular
Coordinates (GPS) velocity, Pitch angle, Pitch angular velocity
Video recording Video analysis data Brake factors, Coefficient of friction, Tire
device (Average Speed, Position) Forces and normal forces, Tire lateral forces, Tire brake
No device installed Road marks, Vehicle damage dynamics forces, Acceleration, Tire overall slip, Tire rpms,
2 Trailer hitch force
Safety and . . .
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Fig. 1 Diagram of a vehicle in a yaw state
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Fig. 2 Structure of the wheel speed sensor
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Simulation-Based Esti

Table 4 Road conditions and vehicle data (Case-1)

of Vehicle Body Speed Using EDR Wheel Speed Data

Table 5 Selected EDR parameters for simulation (Case-1)

Category Subject Opponent Time Speed ESC Steering angle
Make / Model | Hyundai/Grandeur | Hyundai/ Santa Fe (Sec.) (km/h) activation (Degree)
Speed source EDR recorded - -5.0 138 ESC not activated -5
Available Dash cam, EDR, Damage images -4.5 139 ESC not activated -15
evidence Damage images -4.0 141 ESC not activated 0
Speed limit 60 km/h -3.5 142 ESC not activated 0
Road condition Dry (u: 0.8) -3.0 144 ESC not activated 25
2.5 145 ESC activated 110
Ho| Z&E3 ARaLo|Th AFAL AF8h-2 Eeubs e 2.0 139 ESC activated 0
el g Efolo] E4& Fal Al7335k3Th Table 4= -15 123° ESC activated -50
AbaL 2pke] AR E' AR, W S YERd -1.0 102° ESC activated -175
Aotk -0.5 82" ESC activated -250
Fig. 4= AlEdo]d AT Ego]l 2 A& F 2} 0.0 65" ESC activated -250
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Fig. 4 Simulated crash configuration and actual vehicle
damage images (Case-1)
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Fig. 5 Unmodified simulation based solely on EDR data
(Case-1)
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Fig. 7 Speed comparison - EDR, wheels, body (Case-1)
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Table 6 Road conditions and vehicle data (Case-2)

Category Subject Opponent
Make / Model Hyundai / Tucson -
Speed source EDR recorded -
Av'ailable Dash calr}, EDR, Damage images
evidence damage images
Limit speed 60 km/h
Road condition Very wet (u: 0.4)

(a) Crash configuration

( (c) Opponent object

(b) gub]ect vcle

Fig. 8 Simulated crash configuration and actual vehicle
damage images (Case-2)
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Table 7 Selected EDR parameters for simulation (Case-2)

Time Speed ESC Steering angle

(Sec.) (km/h) activation (degree)

-5.0 125 ESC not activated -5

-4.5 125 ESC not activated -10

-4.0 125 ESC not activated -10

-3.5 124 ESC not activated -10

-3.0 120 ESC not activated 5

2.5 114 ESC not activated 85

2.0 91" ESC activated 135

-1.5 74 ESC activated 140

-1.0 50° ESC activated 130

0.5 25 ESC activated 115

0.0 22 ESC activated 110

* Exceeding critical deceleration
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Fig. 9 Unmodified simulation based solely on EDR data
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Fig. 10 Simulation based on tire marks and physical
evidence, excluding EDR input (Case-2)

140

120

100

80

60 1

Speed (km/h)

401

® EDR-recorded speed [ ] ‘~o
=== Simulation wheel speed
—— Simulation body speed

20 4

5 -4 3 2 a 0

Time (s)

Fig. 11 Speed comparison - EDR, wheels, body (Case-2)
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Table 8 Road conditions and vehicle data (Case-3)

Category Subject Opponent

Make / Model KIA/K7 KIA / Carnival

Speed source EDR recorded EDR recorded

Available Dash cam, EDR, Dash cam, EDR,
evidence Damage images Damage images

Limit speed 50 km/h

Road condition Wet (u: 0.5)

B Subject vehicle
(a) Crash configuration

() Opponent object

(b) Subject vehicle

Fig. 12 Simulated crash configuration and actual vehicle
damage images (Case-3)
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Table 9 Selected EDR parameters for simulation (Case-3)

Time Speed ABS Steering angle

(Sec.) (km/h) activation (degree)
-5.0 151 OFF Not supported
-4.5 148 OFF Not supported
-4.0 143 OFF Not supported
-3.5 136 OFF Not supported
-3.0 130 OFF Not supported
-2.5 124 ON Not supported
-2.0 121 ON Not supported
-1.5 110 ON Not supported
-1.0 94 ON Not supported
-0.5 67" ON Not supported
0.0 34" ON Not supported

* Exceeding critical deceleration

Il Video/scene-based reconstruction
W Unmodified EDR simulation

Fig. 13 Unmodified simulation based solely on EDR data
(Case-3)
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