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Accident ReconstructionAccident Reconstruction

nn The The PurposePurpose of an of an Accident Accident 
ReconstructionReconstruction……..

…….is to Use .is to Use Physical Evidence Physical Evidence and and 
Properly Apply Properly Apply EngineeringEngineering and and 
Scientific Principles Scientific Principles to to DetermineDetermine what what 
took place in an took place in an IncidentIncident that Usually that Usually 
Involves a Involves a CollisionCollision……..
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AcronymsAcronyms
–– CDR: Crash Data Retrieval CDR: Crash Data Retrieval 
–– ACM: Airbag Control ModuleACM: Airbag Control Module
–– EDR: Event Data RecorderEDR: Event Data Recorder
–– SDM: Sensing and Diagnostic Module (GM)SDM: Sensing and Diagnostic Module (GM)
–– RCM: Restraint Control Module (Ford)RCM: Restraint Control Module (Ford)
–– ORC: Occupant Restraint Controller (Chrysler)ORC: Occupant Restraint Controller (Chrysler)
–– ECM: Engine Control ModuleECM: Engine Control Module
–– PCM: Powertrain Control ModulePCM: Powertrain Control Module
–– DeltaDelta--V: Velocity change as a result of a V: Velocity change as a result of a 

collision collision ((∆∆VV)
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AcronymsAcronyms
–– PDOF: PrincipalPDOF: Principal--DirectionDirection--ofof--ForceForce
–– POI: PointPOI: Point--ofof--ImpactImpact
–– AOI: AreaAOI: Area--ofof--ImpactImpact
–– POR: PointPOR: Point--ofof--RestRest
–– cg: Centercg: Center--ofof--GravityGravity
–– V: Velocity or SpeedV: Velocity or Speed
–– d: Distanced: Distance
–– a: Accelerationa: Acceleration
–– m: Mass (weight)m: Mass (weight)
–– t: Time t: Time 
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Accident ReconstructionAccident Reconstruction

nn Requires a Requires a Strong Understanding Strong Understanding of:of:
–– Vehicle DynamicsVehicle Dynamics
–– Applied Physics Applied Physics (including theory)(including theory)
–– Engineering PrinciplesEngineering Principles
–– Vehicle Structures Vehicle Structures 
–– Vehicle Braking Systems Vehicle Braking Systems –– Especially TrucksEspecially Trucks
–– Collecting Physical Evidence Collecting Physical Evidence 
–– Evaluating Scene Evidence Evaluating Scene Evidence 
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Accident ReconstructionAccident Reconstruction

nn Also Requires an Also Requires an UnderstandingUnderstanding of:of:
–– Photography (photographic documentation)Photography (photographic documentation)
–– Various Accident Reconstruction ToolsVarious Accident Reconstruction Tools

nn Simulation SoftwareSimulation Software
nn PhotogrammetryPhotogrammetry
nn Surveying & MeasurementsSurveying & Measurements

–– Vehicle Data SourcesVehicle Data Sources
–– Vehicle EquipmentVehicle Equipment

nn EDR SystemsEDR Systems
nn ABS SystemsABS Systems
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Accident ReconstructionAccident Reconstruction

–– Human BehaviorHuman Behavior
nn Perception & ReactionPerception & Reaction
nn Environmental ConditionsEnvironmental Conditions

–– LightingLighting
–– WeatherWeather
–– ConstructionConstruction

nn Collision Avoidance Collision Avoidance 
–– Training  Training  

nn MotorcyclistsMotorcyclists
nn Truck DriversTruck Drivers
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The Collision AnalysisThe Collision Analysis

Usually Usually –– There are There are 33 Parts Parts to ato a CollisionCollision

1.1. PrePre--CollisionCollision Events  Events  (Pre(Pre--Impact)Impact)

2.2. CollisionCollision (Impact)(Impact)

3.3. PostPost--CollisionCollision Events Events (Post(Post--Impact)Impact)

Accident ReconstructionAccident Reconstruction
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PrePre--Collision EventsCollision Events

nn Braking / AcceleratingBraking / Accelerating
–– Tire Marks Tire Marks (Supporting Physical Evidence)(Supporting Physical Evidence)

nn ABS / NonABS / Non--ABS Equipped VehicleABS Equipped Vehicle

nn Perception and Reaction PhasePerception and Reaction Phase
nn Lighting and Roadway ConditionsLighting and Roadway Conditions
nn Environmental FactorsEnvironmental Factors
nn Mechanical FactorsMechanical Factors
nn Other FactorsOther Factors
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CollisionCollision

nn VehicleVehicle--Vehicle CollisionVehicle Collision
–– DeltaDelta--VV (related to collision severity)(related to collision severity)

–– Impact Direction or Impact Direction or PDOFPDOF
((PPrinciplerinciple--DDirectionirection--ooff--FForceorce))

–– Collision Compatibility Collision Compatibility -- OverOver--ride/Underride/Under--rideride
–– SecondarySecondary Impact or Contact DamageImpact or Contact Damage
–– Safety Restraint Systems & Air BagsSafety Restraint Systems & Air Bags
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CollisionCollision

nn PointPoint--of Impactof Impact ((POIPOI))
–– Gouges & ScrapesGouges & Scrapes

nn What Vehicle Components were Involved?What Vehicle Components were Involved?

–– Collision DebrisCollision Debris
nn GlassGlass
nn Broken Vehicle PartsBroken Vehicle Parts

–– Sudden Change in Tire DirectionSudden Change in Tire Direction
–– Fluid StainsFluid Stains
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PostPost--CollisionCollision

nn Post Collision Vehicle DynamicsPost Collision Vehicle Dynamics
–– Straight or Arced PathStraight or Arced Path

nn Vehicle Rotation?Vehicle Rotation?
nn Yawing?Yawing?

–– PostPost--Impact Travel Distance(s) Impact Travel Distance(s) 
nn On Road / Off RoadOn Road / Off Road

–– On/Off Roadway ProfileOn/Off Roadway Profile
–– Tire/Axle ConditionTire/Axle Condition

nn Any Locked or Partially Locked Wheels?Any Locked or Partially Locked Wheels?
nn Flat tires?     Flat tires?     Steering?Steering?
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TraditionalTraditional AR AnalysisAR Analysis

1.1. PrePre--CollisionCollision Events  (PreEvents  (Pre--Impact)Impact)

2.2. CollisionCollision (Impact)(Impact)

3.3. PostPost--CollisionCollision Event (PostEvent (Post--Impact)Impact)
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TraditionalTraditional AR AnalysisAR Analysis

1.1. PostPost--CollisionCollision Events  (PostEvents  (Post--Impact)Impact)

2.2. CollisionCollision (Impact)(Impact)

3.3. PrePre--CollisionCollision Event (PreEvent (Pre--Impact)Impact)
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TraditionalTraditional AR AnalysisAR Analysis

1.1. PostPost--Impact SpeedsImpact Speeds

2.2. DeltaDelta--VV & PDOF PDOF 

3.3. PrePre--Impact SpeedsImpact Speeds
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PostPost--Impact SpeedImpact Speed

nn PostPost--Impact Travel Path & DistanceImpact Travel Path & Distance
–– Terrain & Surface Type & ConditionTerrain & Surface Type & Condition
–– Type of Vehicle MovementType of Vehicle Movement

nn Straight Straight 
nn Arced/RotatingArced/Rotating

–– Condition at Each Axle PositionCondition at Each Axle Position
nn Locked WheelLocked Wheel
nn Turned WheelTurned Wheel
nn Flat TireFlat Tire
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PostPost--Impact SpeedImpact Speed

nn How is the Vehicle How is the Vehicle SlowingSlowing to to RestRest
–– Deceleration Rate(s)  Deceleration Rate(s)  –– gg’’ss
–– Coefficient(s) of Friction  Coefficient(s) of Friction  -- µµ
–– Drag Factor(s)  Drag Factor(s)  -- ff

(All are basically the same(All are basically the same……....
…….or are used the same way.).or are used the same way.)
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SlowingSlowing to to RestRest

nn Obtain Values from Charts and Obtain Values from Charts and 
Published Tests and PapersPublished Tests and Papers……

nn Using an Instrumented Test VehicleUsing an Instrumented Test Vehicle
–– Important to have the Same ConditionsImportant to have the Same Conditions……

nn DragDrag--Sled TestingSled Testing
–– Dragging a weighted section of tire tread Dragging a weighted section of tire tread 

on the roadway surfaceon the roadway surface……

g’s µ f
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SlowingSlowing to to RestRest

nn Often Often –– see values that are relatively see values that are relatively 
high that tend to high that tend to overover--estimateestimate speedspeed

nn Sports Car Sports Car ≠≠ Sedan Sedan ≠≠ SUVSUV//PU PU ≠≠ MC MC ≠≠
Heavy TruckHeavy Truck//TractorTractor--TrailerTrailer

nn The Values used for The Values used for Longitudinal Vehicle Longitudinal Vehicle 
MovementMovement, such as , such as Hard Braking Hard Braking ≠≠
Values used for Values used for Lateral Vehicle Lateral Vehicle 
MovementMovement, such as , such as Sliding SidewaysSliding Sideways

g’s µ f
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PostPost--Impact SpeedImpact Speed

nn To evaluate the To evaluate the PostPost--Impact Speed Impact Speed 
of a Vehicle, it not only is important to of a Vehicle, it not only is important to 
carefully consider how the vehicle is carefully consider how the vehicle is 
SlowingSlowing as it travels to its as it travels to its Rest Rest Position, Position, 
but also how accurately one determines but also how accurately one determines 
the vehiclethe vehicle’’s s PostPost--ImpactImpact Travel Travel 
Distance Distance ((dd)) and Trajectory.and Trajectory.
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PostPost--ImpactImpact

nn Evaluating the Evaluating the PostPost--impactimpact Travel DistanceTravel Distance
–– Typically, this involves Drawing the Collision Typically, this involves Drawing the Collision 

Scene to Scene to ScaleScale……..
–– And Drawing the Vehicle(s) to scale to track And Drawing the Vehicle(s) to scale to track 

the movement of the the movement of the CenterCenter--ofof--Mass Mass of that of that 
Vehicle (its Vehicle (its cgcg) from the Point) from the Point--ofof--ImpactImpact
((POIPOI) to its Point) to its Point--ofof--RestRest ((PORPOR))…… the the 
……VehicleVehicle’’s s PostPost--Impact TrajectoryImpact Trajectory..

Travel DistanceTravel Distance
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PostPost--Impact AnalysisImpact Analysis

nn If the If the PostPost--ImpactImpact Trajectory Analysis is Trajectory Analysis is 
incorrectincorrect……....

nn The Calculated The Calculated Post-Impact Speed 
will be wrongwill be wrong……....

nn Which will lead to errors in your Which will lead to errors in your 
analysis pertaining to the analysis pertaining to the DeltaDelta--VV, , 
Impact Speed Impact Speed and and Initial SpeedInitial Speed
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The CollisionThe Collision

nn DeltaDelta--V V 
– Change of Speed of the Vehicle that takes 

place during the Collision
– Reflects the Severity of the CollisionSeverity of the Collision
– The Greater the DeltaDelta--VV, , the more likely 

there will be Injuries…
– Often you will see DeltaDelta--VV written as ∆∆VV

DeltaDelta--VV
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DeltaDelta--VV

nn Conservation of Linear MomentumConservation of Linear Momentum
nn Crush AnalysisCrush Analysis

–– Damage EnergyDamage Energy
–– Crush EnergyCrush Energy

nn Conservation of Linear and Angular Conservation of Linear and Angular 
MomentumMomentum

nn Force Based Collision ModelingForce Based Collision Modeling
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Linear MomentumLinear Momentum

Data NeededData Needed……..

nn Mass (m) or Weight of VehiclesMass (m) or Weight of Vehicles
nn Some Speed DataSome Speed Data

–– UsuallyUsually PostPost--Impact Impact SpeedsSpeeds……..

nn PrePre--andand--PostPost--Impact DirectionsImpact Directions
–– VectorsVectors……....

nn No Secondary ImpactNo Secondary Impact……..
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Linear MomentumLinear Momentum

V1 = Impact Speed and Direction
V3 = Post-Impact Speed and Direction
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Crush AnalysisCrush Analysis

nn Engineering Study and Analysis of the Engineering Study and Analysis of the 
Collision Damage that Occurred as a Collision Damage that Occurred as a 
Result of a Collision and the Energy and Result of a Collision and the Energy and 
Forces to Produce that DamageForces to Produce that Damage……..

nn Usually Based on Usually Based on Crash TestsCrash Tests……..
nn And a Strong Understanding of Vehicle And a Strong Understanding of Vehicle 

StructuresStructures……..
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Other Collision AnalysisOther Collision Analysis

Conservation of Linear and Angular Conservation of Linear and Angular 
Momentum and/or Force Based Collision Momentum and/or Force Based Collision 
ModelingModeling……..

Is Most Often Applied Using Collision Is Most Often Applied Using Collision 
SoftwareSoftware……..

…….which can Readily Apply other Vehicle .which can Readily Apply other Vehicle 
and Collision Related Parametersand Collision Related Parameters……
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Other Collision AnalysisOther Collision Analysis

.. Such As .. Such As 
nn Inertial PropertiesInertial Properties
nn Coefficients of RestitutionCoefficients of Restitution
nn VehicleVehicle--Vehicle FrictionVehicle Friction
nn Tire and Suspension PropertiesTire and Suspension Properties
nn 33--D Roadway InformationD Roadway Information
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PrePre--ImpactImpact

nn Usually includes the Usually includes the EngineeringEngineering and and 
Scientific PrinciplesScientific Principles and and Accident Accident 
Reconstruction TechniquesReconstruction Techniques used in the used in the 
PostPost--Impact AnalysisImpact Analysis……

nn And And Human Behavior Human Behavior Aspects Aspects 
Surrounding the IncidentSurrounding the Incident……. . 
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Human BehaviorHuman Behavior……

nn Perception and ReactionPerception and Reaction……..
……..TimeTime
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Human BehaviorHuman Behavior……

nn Perception and ReactionPerception and Reaction……..
……..TimeTime

Most Traffic Conditions…
… an Average Perception & Reaction Average Perception & Reaction 
TimeTime of 11½½ Seconds Seconds is Generally 
Accepted….
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Human BehaviorHuman Behavior……

nn HoweverHowever…… There are Instances where There are Instances where 
the the Perception and Reaction Time Perception and Reaction Time can can 
be (Reasonably) Greaterbe (Reasonably) Greater……

nn Such Factors Could be Associated with Such Factors Could be Associated with 
Age, Weather and/or Lighting Age, Weather and/or Lighting 
Conditions, Unusual Roadway Conditions, Unusual Roadway 
Conditions, Being Under the InfluenceConditions, Being Under the Influence……
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““Black BoxesBlack Boxes””

nn Crash Data Recorder...Crash Data Recorder...

nn PrePre--Impact Data RecorderImpact Data Recorder

nn Event Data Recorder...Event Data Recorder...
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Where are EDRWhere are EDR’’s?s?

In Passenger Vehicles . . .In Passenger Vehicles . . .

Incorporated in the Airbag Incorporated in the Airbag 
Control ModuleControl Module

(Also referred to as the SDM, (Also referred to as the SDM, 
RCM, or ORC)RCM, or ORC)
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Where are EDRWhere are EDR’’s?s?

In Heavy Trucks & Buses . . .In Heavy Trucks & Buses . . .

Data relevant to a collision or incident can Data relevant to a collision or incident can 
be retrieved from the ECMbe retrieved from the ECM’’s of heavy s of heavy 
trucks and buses...trucks and buses...

(These  ECM(These  ECM’’s are typically mounted to the s are typically mounted to the 
sides of the diesel engines)sides of the diesel engines)
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Two types of recorded eventsTwo types of recorded events

nn NonNon--Deployment EventDeployment Event
–– An event severe enough to An event severe enough to ““wake upwake up”” the sensing the sensing 

algorithmalgorithm
–– An event An event notnot severe enough to deploy the air bag(s)severe enough to deploy the air bag(s)
–– Not currently available from Chrysler ACMNot currently available from Chrysler ACM’’ss

nn Deployment EventDeployment Event
–– Collision Severity ThresholdCollision Severity Threshold has been methas been met
–– Air bags or other restraints are triggered to Air bags or other restraints are triggered to deploydeploy

(GM & Ford vehicles):(GM & Ford vehicles):
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Recorded events usually include:Recorded events usually include:

nn PrePre--Crash InformationCrash Information

nn Crash DataCrash Data
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PrePre--Crash Data Crash Data --

nn Vehicle SpeedVehicle Speed
nn Engine SpeedEngine Speed
nn Throttle PositionThrottle Position
nn Brake Status* (applied YES or NO)       Brake Status* (applied YES or NO)       

*8 seconds of data*8 seconds of data

5 seconds of pre5 seconds of pre--crash informationcrash information
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Crash DataCrash Data
nn DeltaDelta--V plot during the event or V plot during the event or 

collisioncollision
–– Forward or Longitudinal Velocity Forward or Longitudinal Velocity 

ChangeChange
–– Acceleration Pulse Acceleration Pulse –– Ford & ChryslerFord & Chrysler

nn Data recorded every 10 milliseconds Data recorded every 10 milliseconds 
(GM)(GM)

nn Data recorded as frequently as every 1 Data recorded as frequently as every 1 
millisecond (Ford RCM)millisecond (Ford RCM)

nn Impact Speed is Impact Speed is NOTNOT recordedrecorded
nn Crash date and time is Crash date and time is NOTNOT recordedrecorded
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For Ford Vehicles...For Ford Vehicles...

The data recorded during deployment The data recorded during deployment 
events also includes...events also includes...

–– First and Second Stage Deployment First and Second Stage Deployment 
Information (time)...Information (time)...

Which have different . . .Which have different . . .
Collision Severity Collision Severity ThresholdsThresholds
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Low Speed Collision...Low Speed Collision...

nn Would NOT expect Would NOT expect Airbag Airbag 
DeploymentDeployment

nn Could very reasonably trigger a Could very reasonably trigger a 
NonNon--Deployment EventDeployment Event
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NonNon--Deployment Event DataDeployment Event Data

nn 5 Seconds5 Seconds of of PrePre--Crash DataCrash Data

nn Forward Velocity Change or Forward Velocity Change or 
DeltaDelta--VV

nn NOT NOT currently available from currently available from 
ChryslerChrysler ACMACM’’ss
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In Low Speed Collisions...In Low Speed Collisions...

The severity of the collision The severity of the collision 
is associated with what?is associated with what?

DeltaDelta--VV
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Collision AnalysisCollision Analysis

In a two vehicle collision...In a two vehicle collision...
If the If the DeltaDelta--VV of one vehicle is of one vehicle is 
known..known..

The The DeltaDelta--VV of the other vehicle of the other vehicle 
could be determined.could be determined.

And using the SDM data...And using the SDM data...
It can be determined with a It can be determined with a 
significant degree of certainty!significant degree of certainty!
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CDR DataCDR Data

nn CDR data can and will have technical CDR data can and will have technical 
inaccuraciesinaccuracies…… & room for interpretation& room for interpretation
–– Example: Oversized tires will affect accuracy Example: Oversized tires will affect accuracy 

of speed dataof speed data……....

nn A Proper Collision Analysis and Vehicle A Proper Collision Analysis and Vehicle 
Documentation are NecessaryDocumentation are Necessary……

nn The CDR data can then be used to The CDR data can then be used to 
Subsidize and Support an Subsidize and Support an AnalysisAnalysis or or 
Accident ReconstructionAccident Reconstruction..
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SDM DATA...SDM DATA...

Deployment Data...Deployment Data...

Cannot be overwritten...Cannot be overwritten...
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SDM DATA...SDM DATA...

NonNon--Deployment Event Data...Deployment Event Data...

nn Can be overwritten...Can be overwritten...
(If it has not been locked by a deployment event.)(If it has not been locked by a deployment event.)

–– As a result of As a result of anotheranother minor event or collisionminor event or collision
–– After the ignition has been cycled After the ignition has been cycled 250250 timestimes

nn Careless removal or handling of the airbag Careless removal or handling of the airbag 
control module...control module...
–– Can Can eraseerase NonNon--Deployment Event DataDeployment Event Data......
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PCM & RCM DataPCM & RCM Data

nn Special Procedures Special Procedures Must Be Must Be 
FollowedFollowed……

……. So that Data does not get . So that Data does not get 
OverwrittenOverwritten or or LostLost……....
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ECM DownloadsECM Downloads……

nn Would Strongly Recommend that an ECM Would Strongly Recommend that an ECM 
Download be Performed by a Forensic Download be Performed by a Forensic 
Engineer with Experience in Investigating Engineer with Experience in Investigating 
Collisions that involve Heavy Trucks Collisions that involve Heavy Trucks 

nn Would Would Not Recommend Not Recommend that a that a Regional Regional 
Service TechnicianService Technician Conduct a Download.Conduct a Download.
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ECM DownloadsECM Downloads……

nn OftenOften……. Not all the Information is . Not all the Information is 
Obtained during the DownloadObtained during the Download……

nn OftenOften…… the the SoftwareSoftware is is SetSet to to ResetReset
the Data in the ECMthe Data in the ECM……..

nn Sometimes Sometimes Service Technicians Service Technicians dondon’’t t 
have all the Software to Obtain have all the Software to Obtain ALL ALL the the 
Data that Should be RetrievedData that Should be Retrieved……..
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ECM DownloadsECM Downloads……

nn MACKMACK…… the the ECMsECMs have to be sent to an have to be sent to an 
authorized MACK Representative to have authorized MACK Representative to have 
the Data Downloadedthe Data Downloaded……..

nn One must One must RetrieveRetrieve the the ECMsECMs and have and have 
them sent to the Representativethem sent to the Representative……

nn Important to note when theImportant to note when the PowerPower had had 
been Disconnected from the MACK been Disconnected from the MACK 
ECMsECMs
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ECM DownloadsECM Downloads……

nn The Data that is Analyzed from a Heavy The Data that is Analyzed from a Heavy 
Truck ECM is Often in a Portion of the Truck ECM is Often in a Portion of the 
Downloaded Data CalledDownloaded Data Called……
–– Last Stop Last Stop RecordRecord
– Hard Brake RecordRecord
–– Sudden Deceleration Sudden Deceleration Data Report
–– Incident Incident ReportReport
–– Quick Stop Quick Stop ReportReport
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ECM DownloadsECM Downloads……

nn In these Reports or RecordsIn these Reports or Records……
–– Vehicle SpeedVehicle Speed
–– Engine Speed Engine Speed 
–– Engine LoadEngine Load
–– Throttle PositionThrottle Position
–– Brake StatusBrake Status
–– Clutch StatusClutch Status
–– Cruise Control StatusCruise Control Status
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ECM DownloadsECM Downloads……

nn In In Most InstancesMost Instances…… the Record has to the Record has to 
be be TriggeredTriggered by a Defined by a Defined Deceleration Deceleration 
RateRate…….  Before the Data is Recorded.  Before the Data is Recorded……

nn There are Instances that There are Instances that Data Data 
Surrounding a CollisionSurrounding a Collision has not been has not been 
recordedrecorded……

nn The Data has to be The Data has to be AnalyzedAnalyzed to to 
determinedetermine when the when the Collision OccurredCollision Occurred
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ECM DataECM Data

nn Can be OverwrittenCan be Overwritten……
–– If the Truck is Operated following the If the Truck is Operated following the 

Collision or IncidentCollision or Incident……..
–– If the Ignition Key is Left If the Ignition Key is Left OnOn and there is and there is 

Still Still PowerPower in the Vehiclein the Vehicle……
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Therefore:Therefore:

To retain and secure information To retain and secure information 
associated with an incident...associated with an incident...

Data should be retrieved asData should be retrieved as--soonsoon--
asas--possible...possible...and with care!!!and with care!!!
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AndAnd……..

nn Scene and Vehicle Evidence still Scene and Vehicle Evidence still needsneeds
to be Documented and Analyzedto be Documented and Analyzed……..

nn Proper and Thorough Accident Proper and Thorough Accident 
Reconstruction Techniques are needed Reconstruction Techniques are needed 
to fully understand how an Incident to fully understand how an Incident 
took placetook place……..
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AdditionallyAdditionally……..

nn Data should only be collected after Data should only be collected after 
proper proper AuthorityAuthority or or PermissionPermission has been has been 
obtainedobtained……..

nn There are Different Levels of Classes There are Different Levels of Classes 
Offered to Help Ensure Data is Properly Offered to Help Ensure Data is Properly 
Collected and Used in an AnalysisCollected and Used in an Analysis……
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In Summary...In Summary...

nn Recorded Crash Event Data...Recorded Crash Event Data...
Can assist an engineer or reconstructionist...Can assist an engineer or reconstructionist...
−−Relatively Relatively high speed high speed collisions...collisions...

...where airbag deployment has ...where airbag deployment has (or should      (or should      
have)have) occurred.occurred.
−−Low Speed Low Speed Collision...Collision...

...where ...where NonNon--Deployment EventDeployment Event has been has been 
recorded...recorded...

It could also document what took place It could also document what took place 
prior to the collision...prior to the collision...
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A lot of facts and information can be A lot of facts and information can be 
gained surrounding a multigained surrounding a multi--vehicle vehicle 

collision...collision...

...even if just one of the vehicles ...even if just one of the vehicles 
involved has a CDR system...and involved has a CDR system...and 

this information has been properly this information has been properly 
retained and analyzed.retained and analyzed.

Also Note That...
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