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Case Study on the Time Zero (T0) of Event Data Recorder
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ABSTRACT

On December 19, 2015, as Article 29—3 (Installation of Accident Recording Devices and Provision of
Information) of Motor Vehicle Management Act came into force, In Korea, the EDR (Event Data Recorder)
reports are often used for the analysis of various traffic accident cases such as multiple collisions, traffic
insurance crimes, and sudden unintended acceleration (SUA), and the others. So many investigators have
analyzed the driver’s behavior and vehicle situation by comparing the time zero in the EDR report to the actual
crash time in dash—cam (or CCTV). Time zero (T0) is defined as the reference time for the record interval
or time interval when recording an accident in Article 56—2, Enforcement rule of Performance and Standard
for Automobile and Automotive parts. Also in the EDR report, time zero (T0) is defined as whichever of the
following occurs first; 1. “wake—up” by an air—bag control system, 2. Continuously running algorithms (by
monitoring of longitudinal or lateral delta—V), 3. Deployment of a non—reversible deployment restraint. We
have already proposed the “Flowchart & Checklist” to adopt the EDR report for traffic accident investigation
and the necessity of specialized institutions or courses to systematically educate or analyze the EDR data.
Therefore, in this paper, we report to traffic accident investigators notable points and analysis methods based
on some real—world traffic accidents that can be misjudged in specifying time zero (T0).
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Table 1 Event definition on EDR report

Event
Means a crash or other physical occurrence that causes
the trigger threshold to be met or exceeded, or any non—
reversible deployable restraint to be deployed, whichever
occurs first

1. Deployment Event

1) The event which recorded if an airbag is commanded
to deploy

2) The event is locked and cannot be overwritten

2. Non—deployment Event

1) The event which is recorded, but in which an airbag
is not commanded to deploy

2) The event is not locked and can be overwritten by
a subsequent event (Deployment or Non—deployment
event), for example, Pretensioner(s) only deployment

3) An exanple of a non—deployment event is a pretensioner—
only deployment with no airbag deployments
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Table 2 Time zero (T0) definition on EDR report

Time zero (T0)
Means whichever of the following occurs first

1. For systems with “wake—up” airbag control systems,
the time at which the occupant restraint control algorithm
is activated

2. For continuously running algorithms

1) The first point in the interval where a longitudinal
cumulative delta—V of over 0.8 km/h is reached within
a 20msec time period

2) For vehicles that record “delta—V, lateral” the first
point in the interval where a lateral cumulative delta—V
of over 0.8 km/h is reached within a 5msec time
period

3. Deployment of a non—reversible deployable restraint
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Table 3 Event status at event
Multi—event, Number of Event (1 or 2) 1 event
Time from Event 1 to 2 [msec] 0
Completed File Recorded (Yes or No) Yes
Ignition cycle, crash [cycle] 2124
Ignition cycle, download [cycle] 2156
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Table 4 Pre—crash information (=5~0 sec)

Time Vehicle Engine Engine Acceleration Service ABS Stability St.eering
[sec] speed RPM throttle pedal brake activity control input
[knvh] [rpm] [%] [%] [on/off] [on/off] [on/off] [degree]
-5.0 146 2800 29 29 off of f of f -10
—4.5 146 2700 25 25 off of f of f -15
—4.0 146 2800 53 53 off of f of f -15
-3.5 147 2800 40 40 off of f off —-15
-3.0 147 2800 26 26 off off off -20
-2.5 146 2700 0 0 off of f of f -15
-2.0 129 2400 0 0 on of f of f -20
-1.5 118 1900 0 0 on on of f -25
-1.0 96 900 0 0 on on on 35
-0.5 63 700 0 0 on on on 160
0.0 26 900 0 0 on on on 100
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Table 5 Pre—crash information (=5~0 sec)

Time Vehicle Engine Engine Acceleration Service ABS Stability St.eering
[sec] speed RPM throttle pedal brake activity control input
[knvh] [rpm] [%] [%] [on/off] [on/off] [on/off] [degree]

=5.0 16 900 0 0 off off off 20
—4.5 17 900 0 0 off off off 20
—4.0 17 900 0 0 off off off 0
-35 18 900 0 0 off off off -10
-3.0 20 900 0 0 off off off 0
-2.5 21 1300 34 34 off off off -10
-2.0 22 1800 100 99 off off off -10
-15 27 2100 100 99 off off off 0
-1.0 31 2600 100 99 off off off 10
-0.5 34 2800 100 99 off off off

0.0 43 3600 100 99 off off off 0

Fig. 7 Speed indication within the instrument cluster
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Fig. 8 Accident reconstruction based on 3D scan
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Fig. 9 Rollover angle of multiple crash case
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