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

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

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

 
 

ASK THE CAR WHAT HAPPENED 
TODAY’S OBJECTIVES 
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History of Event Data Recorders 
 

Accessing the information on EDRs 
 

Understanding the information accessed 
 

Case studies 
 

 

 
 

ASK THE CAR WHAT HAPPENED 
TODAY’S OBJECTIVES 

 



 
2015 FALL CONFERENCE  
& TRAINING SEMINAR 
 

ASK THE CAR WHAT HAPPENED 
 

How did you do that? 
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Event data recorders – not a new idea. 

“Black Box” 
 

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

 
 Early versions could record up to four hours 

of voice and instrument data on a steel foil.   
 

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

 
 
 

 

Dr. Warren with a prototype of the black box 
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Event data recorder 
 

 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. 

 
  NHTSA estimates that about: 

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

 
 Most airbag control modules have the ability to record data, making 

them EDRs. 
• They do not record until after an impact 
• They do not record audio or video 
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Event data recorder 
 Modern vehicle event data recorders 

have their history tied to the airbag. 
 

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

 Driver side airbags became 
mandatory for  passenger vehicles 
from 1995. 

 



Who Owns the Data? 

CA Vehicle Code § 9951 
 Requires disclosure of EDR 

“sensing diagnostic modules” 
 Prohibits download of data 

except: 
– With owner’s consent 
– Court order 
– Vehicle safety research 
– Diagnosing, servicing, or 

repairing vehicle 

Challenges 
 Obtained legally? 

– Warrant, court order, consent 

 Spoliation? 
– Evidence preserved properly 
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General list of vehicle brands having EDRs 



 
2015 FALL CONFERENCE  
& TRAINING SEMINAR 
 

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. 

AA1Car.com 
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Event data recorder 
 Airbag control models have different names 

 
 General Motors:  

• Sensing Diagnostic Module, SDM.  
• General Motors started installing airbag control 

modules in passenger vehicles mid-1990s.  
 

 Daimler-Chrysler:  
 Occupant Restraint Controller, ORC. 
 Airbag information available as of 2004. 

 

 
 

General Motor SDM 
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Event data recorder 
 Ford:  

 Restraint Control Module, RCM. 
 Ford started installing airbag control modules as early as 1997.  Information is available in 

select vehicles starting model year 2001. 
 Some Ford vehicles have information stored on their Powertrain Control Module (PCM). 

 
 

Ford RCM Ford PCM found in some Fords and Lincolns  
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EDR data and events 
 The term “Algorithm Enabled” or AE 
 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 

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

 “Deployment Event”  
 Airbags and/or the seatbelt pretensioners or head restraints fired 
 The system will attempt to lock this event in the EDR. 
 If the vehicle is a Ford with a PCM, the airbag module with send a signal to the PCM to 

lock its data. 

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

 
 

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

 
 

 There are two ways to do this: 
 Connect directly to the airbag 

module, or powertrain control 
module. 

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

 
 

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

 

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

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

 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. 
 

 The PDF is not the download! 
 
 

 

1GCHK23698F****_ACM.CDRx 
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What does an EDR record? 
NHTSA 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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General file information 

Specific data about this airbag module 

Event Specific Data 

Pre-impact data 

Crash Data Report – general layout 
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Crash Data Report (2003 CHEVROLET AVALANCHE ) 

 
 

Post-impact data 

Last pages show the 
actual hexadecimal data 
read off the EDR 
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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. 

 
 Questions:  

 How fast were the cars going? 
 How hard was the Volkswagen hit? 
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Case: rear end collision 

 
 

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 
 

 

 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 

To solve this, I asked the Tahoe what happened. 
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Case: rear end collision 
 

 
 Pre-impact data can help “see” what the driver was doing 
 

9 mph speed change between 
1 to 2 seconds before impact 

2 sec before impact 
driver was using the 
gas pedal 

1 sec before 
impact using the 
brake pedal 

Driver reacted between 1 and 2 
seconds before impact 
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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.  

 
 As of September 1, 2012; 49CFR563 applies. 

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

 

 49CFR563 applies to vehicles: 
 That are equipped with an event data recorder.  (i.e. only if the car has one) 
 That are manufactured on or after September 1, 2012.  
 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. 

  Exception: walk-in 
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Basic requirements of 49CRF563 
 Requires devices defined as EDRs to record 15 data elements. 
 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. 
 Recorders must be able capture the event, even if the power is lost 

during the crash. 
 Must be capable of capturing multiple events.  
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49CFR563 -15 required data elements 
  
 Pre-impact information 

 speed  
 % engine throttle or pedal depressed  
 brake on/off 

 
 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 

 
 System status  

 Ignition 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 

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

 
 Post-impact information 

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

 
 System status 

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

*  5th percentile female: Defined by 49CFR572, subpart O.  Per NHTSA 59.1” and 108 lbs. 
** Child: Defined by 49CFR572, subpart N.  Six-year-old child. Per NHTSA 45” and 51.6 lbs.  



 
2015 FALL CONFERENCE  
& TRAINING SEMINAR 
 

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 
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Case: three vehicle collision 
 Explanation of the accident according to the driver of the black Chevrolet Sonic (V2) 

• I was stopped behind the blue car (V3) and all of a sudden I was hit in the back and 
pushed into it. 
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Case: three vehicle collision 
 Explanation of what “really” happened according to the driver of the white Chevrolet 

pickup. 
• I was slowing down behind the black car that was also slowing down.  Then it hit the 

blue car and I could not stop before I hit the black car. 
 

 
 
 
 
 
 
 
 



 
2015 FALL CONFERENCE  
& TRAINING SEMINAR 
 

Case: three vehicle collision 
 Only have pictures of the Chevrolet Sonic. 
 No airbags deployed in any of the vehicles. 
 We have the Crash Data Retrieval (CDR) report from the Chevrolet Sonic. 
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Case: three vehicle collision 

Two non-deployment events recorded! 
 
 
 
 
 

Software version to retrieve data is not the same as the 
software version to read the data file. 
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Event Record 1 

Ignition cycles at Event: 767 
Time between events: not available 

Max recorded velocity change: 5 mph 
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Pre-impact information 

Vehicle braking Vehicle slowing at time of impact 
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Event Record 1 

 Hit in the rear and gained 5 mph 

Graphic representation of speed 
gain due to impact. 
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Event Record 2 

Ignition cycles at Event: 767 
Time between events: 0.89 sec 

Max recorded velocity change: -6 mph 
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Pre-impact information 

Notice: foot came off brake after first rear impact 
Vehicle traveling at 11 mph 
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Event Record 2 

 Struck car in front, lost 6 mph of speed 

Graphic representation of speed 
loss due to impact. 
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Case: three vehicle collision, summary 

Time gap between events was 0.89 sec or ~ 1  sec 

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

Note: Second 
impact was 
larger than first 
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Case: Stop sign 

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

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

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

 Question: 
 Did the truck stop at the stop sign? 
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Case: Stop sign 
 Police report provided the area 

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

 A reconstruction of the accident 
showed that the truck was 
traveling approximately 18 mph 
when it was struck in the rear.  
The car was then traveling 
approximately 60 mph. 
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Case: Stop sign 
 The car had no EDR data that could be imaged, but the truck 

had a Non-Deployment event.   

Truck slowing from 18 mph 
to 11 mph then accelerated 
to 16 mph 

Driver was 
braking up to 4 
seconds before 
impact 

Driver was 
accelerating for 3 
seconds before 
impact 
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Case: Stop sign 
 Plotting the truck position based on the pre-crash data 

 Pickup truck clearly did not stop at the stop sign 



 
Summary 

 
Accident Reconstruction 
 EDR data can sometimes be the only 

physical evidence available to show 
circumstances surrounding a collision. 
 

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

 The latest Crash data retrieval vehicle 
coverage list can be found at: 

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

 

Litigation Strategy 
 Discovery-ask for the right stuff! 

– Vehicle inspection 
– Event Data Recorder inspection 
– Data from EDR 
– CDRx file 
– Crash Data Report 

 Trial-what is your theme? 
– Evidentiary issues 
– Cross-examination of witnesses and 

experts 
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Questions? 
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