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EVENT DATA RECODER -
An Overview

Airbag systems have become standard safety equipment in passenger vehicles
dating back to 1997. The module that controls the airbag system and may contain crash
relateddatandi s often mistakenly dBledek rlrax @ oi asa at «
that most often refers to a flight data recorder,
which records specific aircraft performance an
is used during aircraft crash investigagohhe
flight data recorder records information on a
continuous loop.

The module in a motor Wécle, an
Airbag Control Module (ACM)may record

certain data in the event of a crashich results Picture 1: Airbag Control Module.
in the deployment of the airbag(s) or seatbelt
pretensioners. Unlike the flight data recorder the ACM does not continuously record.

Some of the followinglata elements may be recorded:
1 Delta V (Crash severity)

1 Pre Crash
Speed
Brake
Throttle
RPM

© O 0O

1 Seatbelt status

Data may also be available in a rdeploymenevent A nondeploymeneventis
when the module Awakes upo and decides if a
pretensionds) is needed. Typically a nedeployment everis notlocked by the module,
andmuch of the same information you can obtain from a deployment level event is

available. A non-deployment event can be owaritten.



A module may contain multiple events such as a deployment andadeptoyment.

Proper analysis is required to determine if both events are from the same crash.

Terms

Airbag Control Module (ACM)

ACM is a generic name for a module; each manufacturer has a unique name for the
ACM.

RCM: Restraint Control Module (FORD)

PCM: Powertrain Control Module (FORD)
SDM: Sensing Diagnostic Module (GM)

ORC: Occupant Restraint Control (Chrysler)
ACU: Airbag Catrol Unit (Nissan)

ACSM: Advanced Crash Safety Module (BMW)
CABS: Center Air Bag Sensor (Toyota)
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EVENT DATA RECORDER (EDR)

National Highway Traffic Safety Administration
United States Code of Federal Regulation (CFR) Title 49 Part 563 defines an EDR as:

The term AEDRO can be used to descri be me
final rule, the term EDR means a device or function in a vehicle that captures the

vehid e 6 s dy n-senes data duringntiee time period just prior to a crash

event €.g, vehicle speed vs. time) or during a crash evelgt, deltaV vs. time),

such that the data can be retrieved after the crash event. For the purposes of this
definition, the event data ésnot include audio and video data.



The data available varies from manufactsygear and model. THederal

government has set forth a ruling that is intended to standardize the data elements. Some

of the elementsequired by the CFR Part 563 rule are:

Data elements required for vehicles equippéti anEvent Data RecordeEDR).

ADeltaV, longitudinal 0 to 250ms, every 10ms

A Ma x i muwnongitedinal @G300ms

A Ti me, ma¥%030ams delt a

ASpeedvehick indicated (5 sec, 2 samplearseond)

A E nthrottie, &6 full (or accelerator pedal % full) (5 sec, 2 samplesspand)
A S e braké an/eff (5 sec, 2 samplg®r secony

A Ilgnition cycle, at time of crash
A lgnition cycle, at time of download
ASafetybelt statusdriver
A Front al air bag warning | amp, on/ of f
A Front al air bag deployment, time to depl
A MaeMent,inumber of events
A Tfoméevent 10 to fAevent 20
A Complete fi)le recorded (yes/no
(United StatesCode of Federal Regulation Title 49 Part 583ued 2006,
amended 200Bffective Sept. 2012
PART 563 EVENT DATA RECORDERS www.ecfr.gov
Below are a few key points of the ruling:
1 The regulatiordoes not requirgehicles to have an EDR. (see EDR definition)
f Standardized the data el ements in vehicl
1 It also require vehicle manufactureréto ensure the commercial availability of
the tools necessary to enabtash investigators to retrieve data frtira EDRO
1 For vehicles equipped with an EDR, vehicle manufacturers must include a
speci fied st at enaaualtto make the loperatavare efrthies m

presence, functioand capabilities of the EDR.

e


http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=d96029dc0368671eca8333ecb619a713&rgn=div5&view=text&node=49:6.1.2.3.29&idno=49%22,

T Compliance is requiored for all Al i ght veh

0 The regulation applies to passenger cars, multipurpose passenger vehicles,
trucks, and buses with a gross véhiweight rating (GVWR) of 3,855 kg
(8,500 pounds) or less and an unloaded vehicle weight of 2,495 kg (5,500
pounds) or less, except for walk vantype trucks or vehicles designed to
be sold exclusively to the U.S. Postal Service.



HOW THE DATA IS RETRIVED

The data stored on the ACM/EDR is normally retrieved by crash investigators
using the Bosch Crash Data Retrieval Tool (CDR). The CDR is used to image the data
stored in the EDR. This is commonly referred to as downlodathiaglata. The data will
remain on the module; the CDR tool will image the data without changing the data stored
within the EDR.

Several methods to download the data are available to the crash investigator. The
method to retrieve the data will depend onesal/factors such as vehicle damage,
weatter and available power sources

As with any evidence collectiarash investigators mukave the authority to
obtain/seize it. The Code of Virginiag846120 88 . 6 A Mot or vehicl e

addresses acssing of the data. (See appendix for full text of § 4628.6)

Thepreferred methotb download data

fromanACMi s t o connect t]
Diagnostic Link Connector (DLC). This port,
typically found below the steering column, is

frequently used by mechanics.

Picture 3: Diagnostic Link Connector (DLC

).
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Picture 2: Download via DLC.



The CDR technician may not be able to access the DLC as a result of the vehicle damage.

i &N

Picture 4: Vehicle damaged in which the DLC cannot be
accessed.

The techniciarshould then locate the module and attempt to image the data with the

ACM still bolted to the vehicle. (Note: location of module vajies

“«{
k \ %"@\
Picture 5: Module locationin a
1999 Oldsmobile Alero

Picture 6: Close up of module

The third option is to remove the module from the vehicle and then image thé/téde.
not the preferredhethod this optionallows
law enforcement to maintain the module as
evidence.

Direct to module is the preferred method
for Ford Powertrain Control Modules.

Picture 7: Module removed from vehicle, in
7 order to download data.



VEHICLE COVERAGE

The Bosch CDR tool kit (formerly Vetronixs a commercially available system

to image the data, from most vehicle manufacturers.

The Bosch CDR kit currently supparts
(As ofFebruary 205)

0 Toyota U Oldsmobile
0 Chevrolet 0 Fiat

U0 Honda U GMC

0 Ford U Mercury

U Chrysler U Saturn

0 Cadillac U Scion

U Acura U Lincoln

0 Buick U Lexus

U0 Dodge U Volvo

U0 Nissan U SRT

U Pontiac ua BMW

0 Jeep U Rolls Royce
U Hummer u RAM

U Infiniti i Mercedes-Benz

To determine if a vehicle is supported by the Bosch CDR kit, check the CDR help

files. For a currertist of supported vehicles go taww.cdr-system.com

According to the NHTSA64 percent of model year 2005 passenger cars and
other light vehicles have some recording capability, and that more than half re@rd dat
element s such as Thignambbr wiil grdwsvh thee aetefededal ruling
regarding Event Data Recordels.responseéo the federal ruling ands requirements
most manufactures chose to use the Bosch CDR kit for the retrieval of EBR dat

Hyundai and Kia both released a tool made by Global Information Technology.


http://www.cdr-system.com/

THE CDR REPORT

Once the data is imaged from the EDR, it should be saved by the user.
The original file with the file extensio)l€DRxshould be retained. This file can only be
opened, translated and read by the CDR prograis.pdissible that a file collected by an
earlier version of the program may not translate some data that is translatable by a more

current version.

CDR File Information

User Entered VIN JTKJESECT7B3*

User ST Kean

Case Number

EDR Data Imaging Date 08/01/2011

Crash Date 06/12/2011

Filename TOTY NO VIN.CDRX

Saved on Monday. August 1 2011 at 09:05:10
Collected with CDR version Crash Data Retrieval Tool 4.1
Reported with COR version Crash Data Retrieval Tool 11.0
EDR Device Type Airbag Control Module
Event(s) recovered Front/Rear (2), Side (2)

Oftentimes a PDF file will also be saved from tikDRxfile. A .pdf file will not
be able to be opened by the CDR program using a more current version and could lead to

possible questions if th€DRXxfile is not retained and made available.

A FREE readeversion is available from the Bosch website that will allow

a file to be opened in the most recent version of the program.

The report can vary in length from5pages tanore thar20 pages. The report is
to be usedlong withall the crash evidence. TIgZDR report can provide very accurate
and useful data that can be used in the analysis of almugshcanbe misinterpredd if
not understood. There are several circumstances that the speed reported may not agree
with the scene evidencé&n example ofthis could becrash data could be from an old
event such as a nateployment that has not been overwritten.



The first pageof each reporwill be similar in that it will have a CDR

Information block, followed by Commenésmd Data limitations.

File

& BOSCH

QDR :zreseva

IMPORTANT NOTICE: Robert Bosch LLC and the manufacturers whose vehicles are accessible using the CDR System
urge end users to use the latest production release of the Crash Data Retrnieval system software when viewing, printing or
exporting any retrieved data from within the CDR program. Using the latest version of the CDR software is the best way
to ensure that retrieved data has been translated using the most current information provided by the manufacturers of the
vehicles supported by this product

CDR File Information

User Entered VIN

2G1FP22K0Y 2 ****

User S.T. Kean
Case Number
EDR Data Imaging Date 09/12/2013

Crash Date

Filename

2000 CHEY CAMERO.CDRX

Saved on

Thursday, September 12 2013 at 09:38:28

Collected with CDR version

Crash Data Retrieval Tool 11.1

Reported with CDR version

Crash Data Retrieval Tool 11.1

EDR Device Type

Airbag Control Module

Event(s) recovered

Non-Deployment

Comments
2000 Chev Camero
Weathered Module

Data Limitations

Recorded Crash Events:

There are two types of Recorded Crash Events. The first is the Non-Deployment Event. A Non-Deployment Event records
data but does not deploy the air bag(s). It contains Pre-Crash and Crash data. The SDM can store up to one Norr
Deployment Event. This event may be overwritten by another Non-Deployment Event. This event will be cleared by the
SDM, after approximately 250 ignition cycles. This event can be overwritten by a second Deployment Event, referred to as a
Deployment Level Event, if the Non-Deployment Event is nat locked. The data in the Non-Deployment Event file will be
lacked, if the Non-Deployment Event occurred within five seconds before a DeploymentEvent. A locked Non Deployment
Event cannot be overwritten or cleared by the SDM

data).

The comments are entered by the CDR technician (the person downloading the

He/she also will have the opportunity to enter a Case Number and the Crash Date.

The data limitations on most reports will continue onto subsequent pages. It

SHOULD be read for each report. The information varies deperatirige module.

example of the importance of reading the data limitations is below.

An

Pre-Crash Data, -5 to 0 seconds (Most Recent Event, TRG 8)

Time (sec) 47 -37 27 -1.7 -07 0 (TRG)
Vehicle Speed (MPH [km/h]) 758 [122] 733[118] 73.31118] 696 [112] 46 [74] 31.1[50]
Brake Switch OFF OFF OFF OFF ON OFF
Accelerator Rate (V) 078 1.91 078 0.78 0.78 0.78
Engine RPM (RPM) 4.000 4.000 4.000 3,600 1,200 800

Was the vehicléraveling75.8 MPHat-4.7 seconds?
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On the second page of the Datinitations (for this particular EDR) it clearly
states that for this module the upper limit for the recorded speed is 75.8 MPH. So it is
possible for the vehicle to have been traveling at the spfe&8l8 MPHor higher.

Data Definitions:

1)

T The "ON" setting for the "Freeze Signal" indicates a state in which the non-volatile memory can not be overwritten or deleted by the
airbag ECU. After "Freeze Signal” has been turned ON, subsequent events will not be recorded.

— "Recording Status" indicates a state in which all recorded event data has been written into the non-volatile memory, or a state in which
this process was interrupted and not fully written into the non-volatile memory. If "Recording Status” is "Incomplete”, recorded event
data may not be valid.

—  "Time to Deployment Command” indicates the time between recording trigger establishment and the determination of airbag
deployment. This value may differ from the actual time it takes for the airbag to fully deploy

_ Even if an airbag/pretensioner did not deploy due to the "front passenger airbag disable switch and/or "RSCA Disable Switch" in the
ON paosition or other disabling criteria are met, the "Time to deployment command” data element for that airbag/pretensioner may still
be recorded

_  "Engine RPM" indicates the number of engine revolutions, not the number of motor revolutions. The recorded value has an upper limit
of 5,200 rpm. Resolution is 400 rpm and the value is rounded down and recorded. For example, if the actual engine speed is 759
rpm, the recorded value will be 400 rpm_

I The upper limit for the recorded "Vehicle Speed" value is 122 km/h (75.8mph). Resolution is 2km/h (1.2mph) and the value is rounded
down and recorded. The accuracy of the "Vehicle Speed” value can be affected by various factors. These include, but not limited, to
the following.

- Significant changes in the tire's rolling radius
- Wheel lock and wheel slip

HavingNOT read the data limitationthe reported speed &.7 seconds could be
mistakenly presented to a court as 75.8 MPtdsguming the prerash data is from a
steady state.)

The following pages contain data and graplsnfithe EDR and the last page(s)

contains the hexadecimal data

BOSCH COR armicia:

4 BOSCH COR wirmiivas

BOSCH COR wirmievac

*The EDR is very accurate in a steady state. That is, the vehicle is not braking and going straight
ahead. Several studies have been done that show the speed accuraeithim i86 to 4% accurate. The
speed indicatedrothe report is the wheel speeadhich is the how fast the wheel is going, not the ground
speed.

Part 563 Table Ill, requires data elements to be reported in accordance with the range, accuracy
and resolutiorspecified. For speed, vehicle indicted the accuracy is to be reported HTk62HMPH).
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If the CDR report is takeanly at face value and not used as supporting evidence
to the crash reconstruction the data could be misleading.

Below is a portion of a CR report. If this report was used withtca proper crash
investigationand analysis of the CDR report, one may argue thdt s¢cond the vehicle

was going 1 MPH.

Maximum SDM Recorded Velocity Change (MPH) -16.88
Algorithm Enable to Maximum SDM Recorded Velocity Change (msec) 1725
Time Between Non-Deployment And Deployment Events (sec) N/A
Time From Algorithm Enable to Deployment Command Criteria Met (msec) 72.5

Seconds Vehicle Speed Engine Speed Percent
Before AE (MPH) (RPM) Throttle
-5 40 1792 10
-4 41 1664 10
-3 42 1536 10
-2 31 1280 0
-1 1 192 0

It is possible to have a speed of 0 MPH when the vehicle is still moving. An
example of this would be a driver who locks up the brakes on ice, the wheels stop
moving, however the vehicle continues to forward sliding on the ice. This is because the
speedsensors measure the wheel spd@X the ground speed.

In the data above, something caused the speed to be reported at 1 MPH. It is the
job of the crash investigator and CDR analysts to determine what took place in the crash
and use both the scene evidealmng with the report to answer this question.

There are several vehicle operation conditions that could affect the EDR reported
speed. They must be ruled out along with equipment alterations before relying on the

speed. Some may be mentioned in thealaitations.

Data Limitations
Data: Recorded Crash Events:

-SDM Recorded Vehicle Longitudinal Velocity Change reflects the change in longitudinal velocity that the sensing system
experienced during the recorded portion of the event. SDM Recorded Vehicle Longitudinal Velocity Change is the
change in velocity during the recording time and is not the speed the vehicle was traveling before the event, and is also
not the Barrier Equivalent Velocity. For Deployment Events, the SDM will record 100 milliseconds of data after
Deployment criteria is met and up to 50 milliseconds before Deployment criteria is met. For Non-Deployment Events, the
SDM can record up to the first 150 milliseconds of data after algorithm enable. Velocity Change data is displayed in SAE
sign convention.
-Event Recording Complete will indicate if data from the recorded event has been fully written to the SDM memory or if it
has been interrupted and not fully written.
-SDM Recorded Vehicle Speed accuracy can be affected by various factors, including but not limited to the following:

-Significant changes in the tire’s rolling radius

-Final drive axle ratio changes

-Wheel lockup and wheel slip

12



Other factors that could affect the recorded speed:

1T The v e hheetshotid ntast with ground (airborne)
1 Yaw mWheels scrubbing sideways

1 Vehicle n revese or otherwise going backwards.

Tire size:

If the tires on the vehicle are not wizerecommended by the
manufacturer, it could affect the speed reported. A much larger than
recommended tire will not only underreport the vehicle speed on the speed
odometerbut will also beunderreported by the EDR. The module can be and
should be rgprogrammed to recognize the new tire size. The recommended tire
size can be found on the manufacturer plate on the inside of the driver side door.

MFD IY GENERAL MITORS OF CANADA L1D.
ouE O cANAR
L e "
Lt u

Picture 8: Manufacturer s plate.
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Websites such as 1010tires.com hatiee size calculator that will

compare tire sizes. Below is a screen capture, as an example, of the speed change

with a much larger tire. (Note the speed variance.)

TIRE SIZE CALCULATOR - TIRE & WHEEL PLUS SIZING

Stock Tire Size

Tire Size 1

IMPERIAL METRIC IMPERIAL METRIC

Section Width:

Rim Diameter:

Rim Width Range:

Overall Diameter:

Sidewall Height:

Radius:

Circumference:

Revs per Mile:

Actual Speed:

Speed Variance:

Diameter Variance:

7.68i0n 195.00 mm

16 in 406.4 mm
55-7in

2444in §20.90 mm

4.22in 107.25 mm

12.22in 310.45 mm

T6.801in 1,950.61 mm
850.89/mi

6214 mph  100.00 kph

Section Width:

Rim Diameter:

Rim Width Range:

Overall Diameter:

Sidewall Height:

Radius:

Circumference:

Revs per Mile:

Actual Speed:

Speed Variance:

Diameter Variance:

10.431n 265.00 mm

18in 4572 mm

7-9in

3261in 828.20 mm

7.300n 185.50 mm

16.300n 414,10 mm

10244in  2601.87 mm
B37.91/mi

82.88 mph

25.03% too fast.

33.39%

133.39 kph

www.1010tires.com/Tools/TikSize-Calculator

In a crash where one of these circumstamcpseseat, the data may not be useful.

HOWEVER it may be adjusted for known error conditions sucthd3 S
Studies have shawthe vehicle speed under reported by 5% in ABS braking. (SAE-2010

01-1000).

Afwheel

Also, after analysis of the entire crash (scene, vehicle, evidence and CDR

report) an analyst can determine if the CDR speed is over or wepeted.

14
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http://www.1010tires.com/Tools/Tire-Size-Calculator

Deployment and Nondeployment

A module may contain more than one recorded event. Many have the capability to
record up to three events. It is necessary to determine if the events are related to the crash

under investigation or possibly from a prior event.

CDR File Information

User Entered VIN SGADV23L 55D

User S.T. Kean

Case Number

EDR Data Imaging Date 08/02/2011

Crash Date

Filename BUCIK NO VIN.CDRX

Saved on Tuesday. Auqust 2 2011 at 11:19:46

Collected with CDR version Crash Data Retrieval Tool 4.1

Reported with CDR version Crash Data Retrieval Tool 6.0

EDR Device Type Airbag Control Module
Deployment

Event(s) recovered Non-Deployment

A deployment evenbccurswhen t he modul e fAwakes upo
deployment. This event will most likely be locked, meaning it cannot be overwritten. The
report may indicate if the data is locked.

(<) BOSCH fDR CRASH DATA

RETRIEVAL

Event Data (Event Record 1)

Event Recording Complete Yes
Event Record Type Deployment
Crash Record Locked Yes
Data Recording Complete - Deployment Status Data Yes
Data Recording Complete - SDM Recorded Vehicle Velocity Change Data Yes
A nondepl oyment i s an event t hat Awo ke

deployment wa commanded. This event may be overwritten by another event oaafter
certain time period.It is important to download the data from the EDR even if the crash
was not severe enough to deploy the airbag(s). Failing to deagoesult in crash data

relevant to the investigation being lost.
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One important and often useful element to look at on the report (IF REPORTED)
is the ignition cycles. If the data retrieved at the crash site is from the crash under
investigation the ignition cycle should be edua or ane less than the ignition cyct

investigation, example below.

System Status At Deployment

SIR Warning Lamp Status OFF
Driver's Belt Switch Circuit Status UNBUCKLED
Passenger Belt Switch Circuit Status (If Equipped) UNBUCKLED
Driver Seat Position Status (If Equipped) Forward

lgnition Cycles At Deployment
lgnition Cycles At Investigation

Algorithm Enable to Maximum SDM Recorded Velocity Change (msec) 107.5

Driver 1st Stage Time From Algorithm Enable to Deployment Command Criteria Met (msec) 12.5
Driver 2nd Stage Time From Algorithm Enable to Deployment Command Criteria Met (msec) 15
Passenger 1st Stage Time From Algorithm Enable to Deplovment Command Criteria Met (msec) 12.5
Passenger 2nd Stage Time From Algorithm Enable to Deployment Command Criteria Met N/A
(msec) )

Time Between Non-Deployment And Deployment Events (sec) 0.1
AOS Status at Event Enable (If Equipped) Suppressed
Event Recording Complete Yes

Otherwise it may be possible to account for multiple ignition cycles. The vehicle
may have been moved out of the road, orviéleicle may have beestarted to tow the
vehicle. This could also be useful in a hit and run investigation.

Once again all of the information reported on the CDR report must be analyzed,

and by doing so the data can be a valuable tool to the crash investigation.

BOSCH COR rimevai

BOSCH COR wormicsc

-All data should be examined in conjunction with other available physi'cal evidence from the vehicle and scene.
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CASE EXAMPLE

At approximate 9:10 p.ma 57 year old female driver was driving a 2000 BMW
323i northbound. The female driver was the only occupant of the vehicle, which
approached an intersection. The BMW entered the left turn lane and thenodbever
area of the intersection. A 2000 Chevrolet Impdliven by a 27 year old malevas
approaching the intersection southbound, travelling at a high rate of speed in snowy
conditions. As the vehicles approached the intersection, the BMW begaos®the
southbound lanes of the intersection, to make a left turn and was struck broadside by the
Chevrolet. As the vehicles separated, the Chevrolet rolled and caught fire, coming to rest
south of the intersection off the west side of the roadway. dfiker exited his vehicle.

The BMW came to rest near the traffic signal past the southwest area of the
intersection (roadway). The driver of the BMW was killed as a result ofrdsh;the
driver of the Chevrolet was transported to a local hosaitdltreated for minor injuries.

The crash investigatog

was able to remove the EDIR
from the burned Chevrole

Impala and image the data.

—h

The post impact speed ¢
the Impala was calculateat 56

MPH; the post impact distanc

11%

measured 212 feet to final reqt.
Using conservation of linea

momentum, A impact speed of

83 MPH to 88 MPH wasrPicture 9: Involved Chevrolet Impala.

calculated for the Impala.
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