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ASK THE CAR WHAT HAPPENED
TODAY’S OBJECTIVES

(J Gain a basic understanding of how accident
reconstructionists obtain data from a vehicle and what
information the vehicles yield;

d Understand how the information gained from a vehicle
may be used in a lawsuit;

d Understand how public entities may gain access to
critical vehicle information for use in litigation

2015 FALL CONFERENCE

& TRAINING SEMINAR

e



ASK THE CAR WHAT HAPPENED
TODAY’S OBJECTIVES

JHistory of Event Data Recorders
JAccessing the information on EDRs
dUnderstanding the information accessed

(JCase studies
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Event data recorders — not a new idea.

“Black Box”

O Invented in 1953 by Dr. David Warren of the
Aeronautical Research Laboratories in
Melbourne, Australia.

O Early versions could record up to four hours
of voice and instrument data on a steel foil.

O It was initially rejected by the Australian
aviation community for privacy issues, but
was made mandatory in Australia in 1960.
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Event data recorder

1 A vehicle “Black Box” or event data recorder (EDR) is a device that can

record information from a vehicle immediately before, during and after
an impact.

(J NHTSA estimates that about:

e  64% of 2005 vehicles had EDRs installed.
e 96% of 2013 vehicles had EDRs installed.

d Most airbag control modules have the ability to record data, making
them EDRs.

* They do not record until after an impact
e They do not record audio or video
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Event data recorder

J Modern vehicle event data recorders
have their history tied to the airbag.

O In 1990 vehicles were required to
have either an automatic seat belt or
a driver side airbag.

O Driver side airbags became
mandatory for passenger vehicles
from 1995.
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Who Owns the Data?

CA Vehicle Code § 9951 Challenges

O Requires disclosure of EDR (] Obtained legally?
“sensing diagnostic modules”

[ Prohibits download of data
except:

— Warrant, court order, consent
1 Spoliation?

— With owner’s consent — Evidence preserved properly

— Court order
— Vehicle safety research

— Diagnosing, servicing, or
repairing vehicle
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General list of vehicle brands having EDRs

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Acura [

Alfa Romero

Audi

Buick [

BMwW
Cadillac
Chevrolet
Chrysler
Dodge
Fiat

Ford

Geo

GMC
Holden [

Honda [

HSV [

Hummer

Infinity [

Isuzu

Jeep

Lancia [

Lexus [

Lincoln [

Maserati [

Mazda

Mercedes-Benz

Mercury |

Mini 1
Mitsubishi
MNiszan [ |
Oldsmobile

Opel ]

Pontiac

Dodge Ram [ |
Rolls-Royce [ |
Saab |

Saturn

Scion

Smart [
SAT Yiper

Sterling

Suzuki |
Tovota

VW [
Volvo

Kia

Hyundai

Subaru
Jaguar
Landrover
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Where do EDRs live

[ Modern vehicles have a multitude of electronic control modules that are linked
together via a vehicle’s Controller Area Network or CAM.

1 Adaptive Cruise Control

2 Electronic Brake System MKE0E

3 Sensor Cluster

4 Gateway Data Transmitter

5 Force Feedback
Accelerator Pedal

6 Door Control Unit

T Sunroof

Control Unit

8 Reversible Seathelt
Pretensioner
9 Seat Control Unit
10 Brakes
11 Closing Velocity Sensor
12 Side Satellites
13 Upfront Sensor

14 Airbag Contrel Unit
AAl1Car.com
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Event data recorder

1 Airbag control models have different names

1 General Motors:
e Sensing Diagnostic Module, SDM.

B it

e General Motors started installing airbag control
modules in passenger vehicles mid-1990s.
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 Daimler-Chrysler:

d Occupant Restraint Controller, ORC.
L Airbag information available as of 2004. General Motor SDM
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Event data recorder
 Ford:

L Restraint Control Module, RCM.

L Ford started installing airbag control modules as early as 1997. Information is available in
select vehicles starting model year 2001.

1 Some Ford vehicles have information stored on their Powertrain Control Module (PCM)
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EDR data and events

Q The term “Algorithm Enabled” or AE

L AE is the time at which an airbag control module “wakes up” and starts running its
programmed deployment decision making algorithm after detecting an acceleration
greater than a preset threshold

O The execution of the algorithm will result in one of two events:

0 “Deployment Event”

U Airbags and/or the seatbelt pretensioners or head restraints fired
U The system will attempt to lock this event in the EDR.

Q If the vehicle is a Ford with a PCM, the airbag module with send a signal to the PCM to
lock its data.

0 “Non-Deployment Event”
O System did not deploy any supplemental restraints
U Data is usually not locked; it can be over-written over time.
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How to access EDR data

0 To retrieve the crash data, aka “download” or “image” the data, the retrieval tool
needs to read the data stored within the EDR.

O There are two ways to do this:

o Connect directly to the airbag
module, or powertrain control E . . M
module. ' :

o Use the vehicle’s Diagnostic Link
Connector (DLC) port, and talk to
the EDR over the vehicle’s
controller area network system.

O Bosch’s CDR tool can only read data, the software cannot alter or delete EDR data.

0 Note: Data spoliation can occur if you incorrectly access PCM data or an airbag module
where the data was not “locked”
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Crash Data File

0 The Bosch CDR software will save
the data in a file with a CDRXx file
extension.

o The CDRXx file is the file that
contains the raw data and is
important to save.

0o When opened with the right
software, the CDRx file will
translate the data into a formatted
report. This report is saved as a
PDF file.

o The PDF is not the download!
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What does an EDR record?

LINHTSA Crash test 4464: 2003 CHEVROLET AVALANCHE
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What does an EDR record?

NHTSA 2003 Chevrolet Avalanche Crash Video
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Crash Data Report — general layout

m CHASH DATA
e @ Vetronix E t S H f H D t
CDR File Information System Status At Deployment
je Identification Mumber SGMNEK13T73G110388 SIR Waming Lamp Status. OFF
TRoston Driver's Belt Switch Circuit Status BUCKLED
bar NG Ignition Cycles At Deployment 55 |
Investigation Date 5/18/2003 lgnition Cyches At Investigation 55
L Dl 4 e _ Maximum SDM Recorded Velocity Change (MEH) 3698
Fienis BT EAHAEA. ACHNERCY 2T TN I T Algorithrm Enable to Maximum SDM Recorded Velocity Change (msec) 675
;ﬂ“d e :’Eg“:;‘aogz‘ﬂ-%m A Driver First Stage Time Algorithm Enabled to Deployment Command Criteria Met (msec) 5
ata check information = z e
> = = = Driver Second Stage Time Algorithm Enabled to Deployment Command Criteria Met {msech 1
Collected with COR version Usesh Dsier Retneval Tool 2 00 Passenger First Stage Time Algorithm Enabled to Depl Command Criteria Met (msec]
numb‘fr"g Ll L A31DICTE Passenger Second Stage Time Algorithm Enabled to Deployment Command Criteria Met (msec] 1
- - - Time Between Non-D nent And Deployment Events (sec) M
Reported with COR. version Crash Data Retrieval Tool 2.70 Frontal Deployment Level Event Counter 1
P 70812208 Event Recording Complete Yes
Block ber 00 Muttiple Events Associated With This Record Mo
In;r\‘ar;:"\:ersi.on: 15 One Or More Assodiated Evenis Mot Recomled No
Interface used to collected data Date: 01-02-03
hecksum: 6200
Event(s) recovered Deployment
SENEK13TT3G1 10388 Deployment Pre-Crach Graph - Vehicle Speed
0 {MPH)
SDM Data Limitations
SDM Recorded Crash Events: -
There are two types of SDM recorded crash events. The first is the Mon-Deployment Event. A Non-Deployment Event is an re - I l I l aCt ata
event severs enough to "wake up"” the sensing algorithm but not severe enough to deploy the air bag(s). It contains Pre-Crash
and Crash data. The SDM can store up to one Non-Deployment Event. This event can be overwritten by an event that has a
greater SDM recorded vehicle forward velocity change. This event will be deared by the SDM after the ignition has been cycled = Engine Tpeed
250 times. (R.PM 7100}
The second type of SDM recorded crash event is the Deployment Event. |t also contains Pre-Crash and Crash data. The SDM
«can store up to two different Deployment Events, if they occur within five seconds of one another. Deployment events cannot
be ovenwritten or deared from the SDM. Once the SDM has deployed the air bag, the SDM must be replaced.
The data in the non-deployment file will be locked after a deploy if the non. d within § seconds before
the deployment or a deployment level event occurs within 5 seconds after the deployment.
SOM Data Limitations: = Beent Tholfe
-SDM Recorded Viehicle Forward Velocity Change reflects the change in forward velocity that the sensing system experienced
during the recorded portion of the event. SDM Recorded Vehidle Forward Velocity Change is the change in velodity during the
recording time and is not the speed the vehicle was traveling before the event, and is also not the Barmier Equivalent Velocity.
This data should be examined in conjunction with other available physical evidence from the vehicle and scene when assessing
occupant or vehicle forward velogity change. For deployments and deployment level events, the SDM will record 100
illi vds of data after cfiteria is met and up to 50 milliseconds before deployment criteria is met. For nan-
deployments, the SDM will record the first 150 milliseconds of data after algorithm enabie. “F- Brake Switch
-Ewent Recording Complete will indicate if data from the recorded event has been fully written fo the SDM memory or if it has Circuit Status.
been interrupted and not fully written. (100 = OM)
-5DM Recorded Vehicle Speed accuracy can if the vehicle has had the tire size or the final drive axle ratic changed
from the factory build specifications.
-Brake Switch Circuit Status indicates the stat rake switch circuit. " . " - A
-Pre-Crash Electronic Data Validity Check Sta jcates "Diata Invalid” if the SDOM does not receive a valid message. k
-Driver's Belt Switch Circuit Status indicates the of the driver's seat belt switch circuit Approximate Time Bators Algorthm Enable (seeonde)
-The Time Batween Mon-Deployment and Depl jt Events is displayed in seconds. If the time between the two events is
greater than 25 4 seconds, "N/A" is displayed in plallof the time.
-If power to the SOM is lost during a crash event, al\ll part of the crash record may not be recorded.
il?gc;ﬂh‘m churcad i i p S Seconds Vehicle Speed Engine Speed Percent Brake Switch
ded data is d, an internally, except for the following: i i
“Wehide Speed, Engine Speed, and Percent Throtile dats ars jited once 3 second by the F Control Module Elefo_rf Lis ‘M;SHI :RF;m Thr%rlle CII"CU(F)i:S:T.a‘llIS
. . . -4 35 0 0 OF
Specific data about this airbag module = 2 ; g S
-2 34 0 0 o]
-1 kL 0 0 (o]

3GNEK13TT3G110398
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Crash Data Report (2003 cHevroLET AVALANCHE

CRASH DATA
o @ CRASH DATA
o s Vetronix "

Post-impact data

| 3GNEK13T73G110398 Deployment Data ) ) ) e Hexadecimal Data
piocs] This page displays all the data retrieved from the air bag module.
L It contains data that is not converted by this program

S0
— | | | | | | |
a = 0 w0 2= T w w oo om e m
Time (milliseconds)
Time (mmseconas) 0 ] E] = = E3 T = = @ [va | 20 T EE
Fecoroed Ueiocy SEe [ Zm =@ o233 |50k e |mE2 [@iE |-E0T |EE | WA | WA | WA | RA | WA
Change (MPH)

Last pages show the
actual hexadecimal data
read off the EDR

B a =
IGNEKI3TTIG110355 Fagedols Frinied on: Tuesday, June 25 2005 at DE:35:53 AM

Pnea on: Tuesaay. June 26 2005 a 16:36:53 AM
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Case: rear end collision

A Volkswagen CC was slowing down for a vehicle in front of it.

The driver of a Chevrolet Tahoe realized too late that the Volkswagen was slowing down. The
Tahoe driver attempted to stop, but hit the back of the car.

No airbags deployed.

No physical evidence was available from the accident scene.

0 Questions:

> How fast were the cars going?

» How hard was the Volkswagen hit?
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Case: rear end collision

A TR A
‘ | \ | i 1" | \ﬁﬁ\"’ '

l

Rear of the Volkswagen CC
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Case: rear end collision

Front of Chevrolet Tahoe
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Case: rear end collision

To solve this, | asked the Tahoe what happened.

System Status At Non-Deployment

SRWarning Lamp Satus OFF
Driver's Belt Switch Circuit Status BUCKILHD
Passenger's Belt Switch Circuit Satus UNBUCKLHD
Passenger Seat Position Switch Circuit Status Rearward
lgnition Cycles At Non- Deployment 17051
lgnition Cycles At Investigation 17176
Maximum SDM Recorded Velocity Change (MPH) -3.72
Algorithm Enable to Maximum SDM Recorded Velocity Change {msec) 925
Crash Record Locked No
Event Recording Complete Yes
Multiple Bvents No
Multiple Bvents Not Recorded No

o By knowing the velocity change on the Tahoe, you can calculate the velocity

change on the Volkswagen

Volkswagen experienced a forward acceleration of 5 mph to 6 mph

The Chevrolet would be traveling approximately 8-9 mph faster than the

Volkswagen at the time of impact
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O Pre-impact data can help “see” what the driver was doing

Case: rear end collision

9 mph speed change between

2 sec before impact
driver was using the

1 to 2 seconds before impact gas pedal

Seconds Before Vehicle Speed Engine Speed Percent

AE (MPH) (RPM) Throttle

-5 39 960 0

-4 39 960 0

-3 38 1024 0

<R 38 1088 11

-1 29 704 0

Driver reacted between 1 and 2
seconds before impact

Driveen with a Purpose

Seconds Before
AE

Brake Switch
Circuit State

ON

ON

1 sec before
Impact using the
brake pedal

ON

ON

T T T T I R T
= | | D | [T | O = | O
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Do all EDRs record the same data?

[ Vehicles made before September 1, 2012 can record anything the
manufacturer thought was prudent for their needs!

 In August 2006 NHTSA issued an EDR rule that standardizes the
information EDRs collect.

d As of September 1, 2012; 49CFR563 applies.

U Code of Federal Regulation Title 49 —Transportation
U Part 563 -Event Data Recorders

J 49CFR563 applies to vehicles:

U That are equipped with an event data recorder. (i.e. only if the car has one)
O That are manufactured on or after September 1, 2012.

U That are passenger cars, multipurpose passenger vehicles, trucks, and buses with a GVWR
8,500 pounds or less. van-type trucks or vehicles designed to be sold exclusively to the U.S.
Postal Service.

O Exception: walk-in
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Basic requirements of 49CRF563

(J Requires devices defined as EDRs to record 15 data elements.

(d EDRs may record additional information. The rules outline as many as
30 extra data elements that advanced EDRs may log.

[ Vehicle manufacturers must ensure there are commercially available
data retrieval tools.

[ Vehicle manufacturers have to include a statement in the owner's
manual telling consumers that their vehicle has an EDR.

(d Recorders must be able capture the event, even if the power is lost
during the crash.

(d Must be capable of capturing multiple events.
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49CFR563 -15 required data elements

O Pre-impact information
= speed
= % engine throttle or pedal depressed
= brake on/off

L Post-impact information
= Forward and maximum change in speed
= Time of maximum change in speed occurred
= Airbag deployment time for driver and front passenger
=  Number of crash events
= Time between first two crash events, if applicable

Q System status
= |gnition cycle at crash and when the data was downloaded

= Seat belt status of driver (buckled/not buckled)
= Frontal airbag warning lamp (on/off)
=  Complete file recorded (yes/no)
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49CFR563 — optional data elements

O Pre-impact information
O Lateral and maximum change in speed, Time for maximum lateral change in speed
O Engine rpm, ABS activity (engaged, non-engaged)
O Stability control (on, off, or engaged), Steering input

O Post-impact information
0 Vehicle roll angle, Safety belt status, right front passenger (buckled, not buckled)
0 Pretensioner deployment (time to fire), Side airbag, side-curtain deployment (time)

O System status
0 Frontal air bag suppression switch status, right front passenger (on, off, or auto)
0 Seat track position switch status for driver and right front passenger foremost. (Yes/No)
O Occupant size classification for driver; 5th percentile female (Yes/No)*
O Occupant size classification for right front passenger; child (Yes/No)**

* 5th percentile female: Defined by 49CFR572, subpart O. Per NHTSA 59.1” and 108 Ibs.
** Child: Defined by 49CFR572, subpart N. Six-year-old child. Per NHTSA 45” and 51.6 Ibs.
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Case: vehicle brakes don’t work

[ Driver states he ran off the road after his brakes failed.
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Case: vehicle brakes don’t work

Pre-Crash Data

Parameter -2.5 sec -2.0 sec -1.5 sec -1.0 sec -0.5 sec
Accelerator Pedal 100 100 100 100 100
Position (percent)

Vehicle Speed :
(MPH) 71 72 73 72 71
Engine Speed :
(RPM) 2112 2304 2240 3392 3520
Percent Throttle 100 100 100 100 100
Brake Switch OFF OFF OFF OFF OFF

Circuit State

8 R
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Case: three vehicle collision

O Explanation of the accident according to the driver of the black Chevrolet Sonic (V2)

e | was stopped behind the blue car (V3) and all of a sudden | was hit in the back and
pushed into it.

Hit and pushed V2 into V3 Stopped Stopped

First impact V1 and V2 Second impact V2 and V3

=) )

7 Chevrolet S-10 V2 - Chevrolet Sonic V3 - Chevrolet Cruze
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Case: three vehicle collision

o Explanation of what “really” happened according to the driver of the white Chevrolet
pickup.
| was slowing down behind the black car that was also slowing down. Then it hit the
blue car and | could not stop before | hit the black car.

Hit V2 because it stopped V2 stopped abruptly V2 slowing, then stopped abruptly Stopped
Second impact V1 and V2 First impact V2 and V3

V1 Chevrolet S-10 V2 - Chevrolet Sonic V3 - Chevrolet Cruze
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Case: three vehicle collision

0 Only have pictures of the Chevrolet Sonic.
0 No airbags deployed in any of the vehicles.

o We have the Crash Data Retrieval (CDR) report from the Chevrolet Sonic.

2015 FALL CONFERENCE

-
N5V

& TRAINING SEMINAR

Driveen with a Purpose




Case: three vehicle collision

Software version to retrieve data is not the same as the
software version to read the data file.

CDR File Information

User Entered VIN 1G1JC5S5

User

Case Number

EDR Data Imaging Date

Crash Date

Filename 2012-08-092-V2.CDRX

Saved on

Collected with CDR version Crash Data Retrieval Tool 5.0.2
Reported with CDR version Crash Data Retrieval Tool 12.0
EDR Device Type Airbag Control Module

Event(s) recovered Non-Deployment, Non-Deployment

]

Two non-deployment events recorded!
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Event Data (Event Record 1)

vent Record 1

Ignition cycles at Event: 767

Time between events: not available

Max recorded velocity change: 5 mph

Passenger Air Bag ON Indicator Status (If Equipped)

Passenger Air Bag OFF Indicator Status (If Equipped)

Low Tire Pressure Waming Lamp

SIR Waming Lamp Status

SIR Warning Lamp ON/OFF Time Continuously (seconds)

Number of Ignition Cycles SIR Waming Lamp was ON/OFF Continuously

Ignition Cycles Since DTCs Were Last Cleared at Event Enable

Time From Algorithm Enable to Maximum SDM Recorded Vehicle Velocity Change
(msec)

Longitudinal SDM Recorded Vehicle Velocity Change at time of Maximum SDM

Vehicle Velocity Change MPH [km/h]

| (msec)

Recorded Vehicle Velocity Change MPH Tkm/h] M
Lateral SDM Recorded Vehicle Velocity Change at time of Maximum SDM Recorded 010
Driver 1st Stage Time From Algorithm Enable to Deployment Command Criteria Met Data Not Available

Driver 2nd Stage Time From Algorithm Enable to Deployment Command Criteria Met
(msec)

Data Not Available

Passenger 1st Stage Time From Algorithm Enable to Deployment Command Criteria
Met (msec)

Data Not Available

Event Recording Complete Yes
Event Record Type Non-Deployment
Crash Record L ocked Yes
OnStar Deployment Status Data Sent Yes
OnStar SDM Recorded Vehicle Velocity Change Data Sent No
Deployment Event Counter 0
Algorithm Enable Counter 1
OnStar Notification Event Counter 0
Algorithm Active: Rear Yes
Algorithm Active: Rollover Yes
Algorithm Active: Side Yes
Algorithm Active: Frontal Yes
Ignition Cycles At Event 787
Time Between Events (sec) Data Not Available
Concurrent Event Flag Set No
Event Severity Status: Rollover No
Event Severity Status: Rear No
Event Severity Status: Right Side No
Event Severity Status: Left Side No
Event Severity Status: Frontal Stage 2 No
Event Severity Staftus: Frontal Stage 1 No
Event Severity Status: Frontal Pretensioner No
Driver 1st Stage Deployment Loop Commanded No
Passenaer 1st Stage Deployment Loop Commanded No
Driver 2nd Stage Deployment Loop Commanded No
Passenqger 2nd Stage Deployment Loop Commanded No
Driver Pretensioner Deployment Loop #1 Commanded No
Passenger Pretensioner Deployment Loop #1 Commanded No
Driver Pretensioner Deployment Loop #2 Commanded (If Equipped) No
Passenaer Prefensioner Deployment Loop #2 Commanded (If Equipped) No
Driver Thorax Loop Commanded (If Equipped) No
Passenger Thorax Loop Commanded (If Equipped) MNo
Left Row 2 Thorax Loop Commanded (If Equipped) No
Right Row 2 Thorax Loop Commanded (If Equipped) Mo
Driver Row 1 Roof RaillHead Curtain Loop Commanded (If Equipped) No
Passenger Row 1 Roof RaillHead Curfain Loop Commanded (If Equipped) No
Lefi Row 2 Roof Rail/Head Curtain Loop Commanded (If Equipped) MNo
Right Row 2 Roof RailfHead Curtain Loop Commanded (If Equipped) No
Left Row 3 Roof Rail/Head Curtain Loop Commanded {If Equipped) No
Right Row 3 Roof Rail/Head Curtain Loop Commanded (If Equipped) No
Driver Knee Deployment Loop Commanded (If Equipped) No
Passenger Knee Deployment Loop Commanded (If Equipped) No
Left Row 2 Pretensioner Deployment L oop Commanded (If Equipped) No
Right Row 2 Pretensioner Deployment Loop Commanded (If Equipped) No
Center Row 2 Pretensioner Deployment Loop Commanded {If Equipped) No
Battery Cutoff Loop Commanded (If Equipped) No
Driver Roll Bar Loop Commanded (If Equipped) No
Passenger Roll Bar Loop Commanded (If Equipped) No
Steering Column Energy Absorbing Loop Commanded (If Equipped) No
Driver Head Rest Loop Commanded (If Equipped) No
Passenger Head Rest Loop Commanded (If Equipped) No
Left Row 2 Head Rest Loop Commanded (If Equipped) No
Right Row 2 Head Rest Loop Commanded (If Equipped) No
Center Row 2 Head Rest Loop Commanded (If Equipped) No
High Voltage Battery Cutoff Loop Commanded (If Equipped) No
Driver Belt Switch Circuit Status (If Equipped) Buckled
Passenqer Belt Switch Circuit Status (If Equipped) Not Buckled

Driver Seat Position Status (If Equipped)

Data Not Available

Passenqger Seat Position Status (If Equipped)

Data Not Available

Passenger Seat Occupancy Status (If Equipped) Empty
Passenger Classification Status (If Equipped) Mot Applicable

Passenger SIR Suppression Switch Circuit Status (If Equipped)

Data Not Available

Driveen with a Purpose

Passenger 2nd Stage Time From Algorithm Enable to Deployment Command Criteria
Mef (msec)

Data Not Available

Driver Thorax/Curtain Time From Algorithm Enable to Deployment Command Criteria
Met (msec)

Data Not Available

Passenger Thorax/Curtain Time From Algorithm Enable to Deployment Command
Criteria Met {msec)

Data Not Available

Driver Pretensioner Time From Algorithm Enable to Deployment Loop #1 or Loop #2
Command Criteria Met (msec)

Data Not Available

Passenger Prefensioner Time From Algorithm Enable to Deployment Loop #1 or Loop

#2 Command Criteria Mat {msec)

Data Mot Available
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Pre-impact information

Pre-Crash Data -1 to -.5 sec (Event Record 1)

Cruise : ; ;
Times Cruise Control Cruise Engine Reduced Engine
. Control Set Torque (Ib-ft Power Mode
(sec) | Control Active Resume i ; :
: L Switch Active [N-m]) Indicator
Switch Active
-1.0 No No No 416] Off
-0.5 No No No -2 [-2] Off

Pre-Crash Data -2.5 to -.5 sec (Event Record 1)

Accelerator
Times Pedal Brake Switch Engine Speed Throttle Vehicle Speed
(sec) Position Circuit State Position (%) (MPH [km/h])
(percent)
-2.5 0 On 1152 6 18 [29]
-2.0 0 On 1088 7 15 [24]
-1.5 0 On 960 4 11 [17]
1.0 0 On 960 12 8 [13]
0 On 1024 8 6 [10]
Vehicle braking Vehicle slowing at time of impact
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Event Record 1

1G1JC5SH2C4™
SDM Recorded Vehicle Longitudinal Velocity Change (Event Record 1)
Graphic representation of speed
30 . .
gain due to impact.
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O Hit in the rear and gained 5 mph
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Event Data (Event Record 2)

Event Record 2

Ignition cycles at Event: 767

Time between events: 0.89 sec

Max recorded velocity change: -6 mph

Passenger Air Bag OM Indicator Status (if Equipped) Off
Passenger Air Bag OFF Indicator Status (If Equipped) On
Low Tire Pressure Warning Lamp Off
IR Warning Lamp Status Off
SIR Warning Lamp ONIOFF Time Continuously (seconds) 517590
Mumber of Ignition Cycles SIR Waming Lamp was ON/OFF Continuously a
lgnition Cycles Since DTCs Were Last Cleared at Event Enable 253
Time From Algorithm Enable to Maximum SDM Recorded Vehicle Velocity Change 50
(msec) -

Lengitudinal S0M Recorded Vehicle Velocity Change at time of Maximum SDM & [10]

Recorded Vehicle Velocity Change MPH [kmih]

Lateral SDM Recorded Vehicle Velocity Change at time of Maximum SDM Recorded
Vehicle Velocity Change MPH [km/h]

Driver 1st Stage Time From Algorithm Enable to Deployment Command Criteria Met
(msec)

Diata Mot Available

Drriver 2nd Stage Time From Algorithm Enable to Deployment Command Criteria Met
{msec)

Data Mot Available

Passenger 1st Stage Time From Algorithm Enable to Deployment Command Criteria
Met (msec)

Data Mot Available

Passenger 2nd Stage Time From Algorithm Enable to Deployment Command Criteria
Met (msec)

Data Mot Available

Drriver Thorax/Curtain Time From Algorithm Enable to Deployment Command Criteria
Met (msec)

Data Mot Available

Event Recording Complete Yes
Event Record Type Meon-Deployment
Crash Record Locked Yes
OnStar Deployment Status Data Sent Yes
OnStar SDM Recorded Vehicle Velocity Change Data Sent Mo
Deployment Event Counter 0
Algorithm Enable Counter 2
OnStar Notification Event Counter ]
Algorithm Active: Rear Yes
Algorithm Active: Rollover Yes
Algorithm Active: Side Yes
Algorithm Active: Frontal Wes
Ignition Cycles At Event TET
Time Between Events (sec) 0.80
Concurrent Event Flag Set No
Event Severity Status: Rollover No
Event Severity Status: Rear No
Event Severity Status: Right Side No
Event Severity Status: Left Side Mo
Event Severity Status: ntal Stage 2 No
Event Severity Status: ntal Stage 1 No
Event Severity Status: Frontal Pretensioner No
Drriver 1st Stage Depl t Loop C ded Mo
Passenger 1st Stage Deployment Loop Commanded Mo
Driver 2nd Stage Deployment Locp Commanded HNo
Passenger 2nd Stage Deployment Loop Commanded MNo
Driver Pret i Depl Loop #1 Commanded Mo
Passenger P icner Deployment Loop #1 Commanded HNo
Driver Pret i Depl Loop #2 Commanded (If Equipped) No
Passenger Pretensioner Depleyment Loop #2 Commanded (If Equipped) No
Driver Thorax Loop Commanded (If Equipped) HNo
Passenger Thorax | cop Commanded (If Equipped) Mo
Left Row 2 Thorax Loop Commanded (If Equipped) No
Right Row 2 Thorax | cop Commanded (If Equipped) Mo
Driver Row 1 Roof Rail'lHead Curtain Loop Commanded (If Equipped) Mo
Passenger Row 1 Roof RaillHead Curtain Loop Commanded (If Equipped) No
Left Row 2 Roof RaillHead Curtain Loop Commanded (If Equipped) No
Right Row 2 Roof RaillHead Curtain Loop Commanded (If Equi d Mo
Left Row 3 Roof RaillHead Curtain Loop Commanded (If Equipped HNo
Right Row 3 Roof RaillHead Curtain Loop Commanded (If Equi d No
Driver Knee Deployment Loop Commanded (If Equipped) No
Passenger Knee Deployment Loop Commanded {If Equipped) No
Left Row 2 P ioner Deployment Loop Co wded (if Equipped) Mo
Right Row 2 Pret: i Depls it Loop Commanded (If Equipped) Mo
Center Row 2 Pretensioner Deployment Loop Commanded (If Equipped) Ho
Battery Cutoff Loop Commanded (If Equipped) No
Driver Roll Bar Loop Commanded {If Equipped) No
Passenger Roll Bar Loop Commanded (If Equipped) Mo
Steering Column Energy Absorbing Loop Commanded (If Equipped) HNo
Driver Head Rest Loop Commanded (If Equipped) No
Passenger Head Rest Loop Commanded {If Equipped) Ho
Left Row 2 Head Rest Loop Commanded {If Equipped) No
Right Row 2 Head Rest Loop Commanded (If Equipped) No
Center Row 2 Head Rest Loop Commanded (If Equipped) Mo
High Voltage Battery Cutoff Loop Commanded {If Equipped) No
Driver Belt Switch Circuit Status (If Equipped) Buckled
Passenger Belt Switch Circuit Status (If Equipped) Mot Buckled

Diver Seat Position Status (If Equipped)

Data Mot Available

Passenger Seat Position Status (if Equipped)

Data Mot Available

Passenger Seat Occupancy Status (If Equipped)

Empty

Passenger Classification Status (f Equipped)

Not Applicable

Passenger Thorax/Curtain Time From Algorithm Enable to Deployment Command
Criteria Met (msec)

Data Mot Available

Diriver Pretensicner Time From Algorithm Enable to Deployment Loop #1 or Loop #2
Command Criteria Met (msec)

Data Mot Available

Passenger SIR Suppression Switch Circuit Status (If Equipped)

Data Mot Available

Driveen with a Purpose

Passenger Pretensioner Time From Algorithm Enable to Deployment Loop #1 or Loop
#2 Command Criteria Met {msec)

Data Mot Available
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Pre-impact information

Pre-Crash Data -1 to -.5 sec (Event Record 2)

Cruise . . .
Times Cruise Control Cruise Engine Reduced Engine
: Control Set Torque (Ib-ft Power Mode
(sec) | Control Active Resume : : :
i ; Switch Active [N-m]) Indicator
Switch Active
-1.0 No No No -1 [-2] Off
-0.5 No No No 26 [ 35] Off
Pre-Crash Data -2.5 to -.5 sec (Event Record 2)
Accelerator
Times Pedal Brake Switch Eicine Boser Throttle Vehicle Speed
(sec) Position Circuit State g P Position (%) (MPH [km/h])
(percent)
-2.5 0 On 960 4 11 [17]
-2.0 0 On 960 12 8 [13]
-1.5 0 On 1024 8 6 [10]
-1.0 21 Off 1024 4] 11 [18]
-0.5 99 / Off 1536 2 11 [17]

Notice: foot came off brake after first rear impact
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Event Record 2

1G1JCSSH2C4
SDM Recorded Vehicle Longitudinal Velocity Change (Event Record 2)
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Graphic representation of speed
loss due to impact.
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Case: three vehicle collision, summary

Traveling at 6 mph, hit and gained 5 mph, now traveling at 11 mph

“a

Eventl Time: =05 -2 1.5 . -0.5 Impact ]
MPH: 18 15 11 8 6 | 5 | Note: Second
Brakes: On On On On On Impact was
* larger than first
Event 2 Time: \ | -2.5 -2 -1.5 -1 —0.5:!mpact,
MPH: ! 11 8 6 11 11 [ -6
Brakes: 4 On On On off  Off

Time gap between events was 0.89 sec or ~ 1 sec

Hit and pushed V2 into V3 Slowing down Stopped or slowing
First impact V1 and V2 Second impact V2 and V3

=) aED- T8

V1 - Chevrolet S-10 V2 - Chevrolet Sonic V3 - Chevrolet Cruze
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Case: Stop sign

0 A Chevrolet truck makes a right turn onto a 55 mph country road and was
struck in the rear by a car.

O The driver of the truck
stated that he stopped at
his stop sign, then after
checking for cars
accelerated onto the road.

Q The driver of the car said
the truck came out of
“nowhere”. He did not see
the truck until right before
impact.

O Question:
O Did the truck stop at the stop sign?
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Case: Stop sign
T EE repor‘r'san;a;im;m_-. = :_ O Police report provided the area

\ —— —— of impact and where the
- — vehicles came to rest after the
accident.

» .4

e §

L A reconstruction of the accident
showed that the truck was
traveling approximately 18 mph -~
when it was struck in the rear. e
The car was then traveling
approximately 60 mph. o

=
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Case: Stop sign

O The car had no EDR data that could be imaged, but the truck
had a Non-Deployment event.

Driver was
Seconds Before Vehicle Speed Engine Speed Percent accelerating for 3
AE (MPH) (RPM) Throttle
= = 530 5 _seconds before
-4 14 640 0 Impact
3 11 1280 34 |
s 12 1728 50
- 16 2048 51
Seconds Before Brake Switch
. AE Circuit State
Truck slowing from 18 mph 8 ON :
Driver was
to 11 mph then accelerated =l ON .
t0 16 mph -6 ON braking up to 4
- ON__4="" seconds before
3 OFF impact
9 OFF
A OFF

2015 FALL CONFERENCE

& TRAINING SEMINAR

Driveen with a Purpose




Case: Stop sign

O Plotting the truck position based on the pre-crash data
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Summary

Accident Reconstruction Litigation Strategy

(0 EDR data can sometimes be the only O Discovery-ask for the right stuff!
physical evidence available to show

: . .. — Vehicle inspection
circumstances surrounding a collision.

— Event Data Recorder inspection
— Data from EDR

— CDRXx file

— Crash Data Report

O EDRs are only useful in the context of the
accident, a reconstruction is always
needed.

O Trial-what is your theme?

O The latest Crash data retrieval vehicle — Evidentiary issues

coverage list can be found at: — Cross-examination of witnesses and

www.cdr-system.com/resources/coverage.html experts

= -
L QP
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Questions?

Marc Hammarstrom Christie Swiss

Accident Reconstructionist Attorney at Law

Incident Forensics Collins Collins Muir + Stewart LLP

Pasadena Oakland e South Pasadena @ Orange ® San Diego
incidentforensics.com ccmslaw.com

marc@IncidentForensics.com @ (626) 646-9668 cswiss@ccmslaw.com e (760) 274-2110
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