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Objective

n Collect/Store Crash and Medical Data
n Standardize Variables across centers
n Standardize Crash Variables to enable

universe comparison
n Enable cross center data sharing
n Enable cross center data analysis
n Enable data sharing and analysis

between the engineering and medical
community



Requirements

n Network
n Database Engine - Oracle
n Crash data model
n Medical data model
n Data migration capabilities
n Interface Applications



CIREN Data Requirements

n Crash Data Akin to National Automotive
Sampling System (NASS)
– Extrication
– Toe Pan Intrusion
– Seat Intrusion
– Steering System Failure

n Universe Comparison



CIREN Data Requirements

n Medical Data
– Laboratory Data

• Arterial Blood Gas ( Base Deficit)
• Others

– Comorbidity
– Demographics
– Anthropomorphic Measurements
– Admissions/Discharge with Diagnosis
– Ventilation
– Charges



CIREN Data Requirements

– Glasgow Coma Scale (GCS)
– Vital Signs
– Diagnostic Procedures
– Complications
– Clothing
– Outcome - CF36
– Pre-hospital (EMS)
– … CIREN version 1.20 Design Document



CIREN Data Requirements

n Injury Coding
– AIS
– OTA
– Associate Evidence

• Diagnostic Procedures
• Invasive Procedures

– Associate Crash Variables
• Contacts
• Intrusions



NASS History

n Created in  1978 during the
Carter administration

n To aid NHTSA in the
development, implementation,
and evaluation of motor vehicle
and highway safety
countermeasures



NASS History

n 1979 - First Data Collection
n 1988 - Creation of two divisions

– CDS (Crashworthiness Data
System)

– GES(General Estimates System)



NASS GES

n General Estimates System
– collects data on app 54,000 police

reported traffic crashes annually
– extracts data from the police crash

reports
– provides weighting and averaging



NASS CDS

n Crashworthiness Data System
– collects detailed information on app.

5,000  crashes per year. Crashes must
involve a passenger vehicle towed from
the crash scene due to damage resulting
from the crash

– Passenger vehicles are defined as all
passenger cars, pickup trucks, vans, and
sport utility vehicles with a gross vehicle
weight rating of <= 10,000 lbs.



NASS Architecture

Volpe
Technical Center

CDS PSUs
13

GES PSUs
16

Zone Center 1
Buffalo

CDS PSUs
11

GES PSUs
20

Zone Center 2
San Antonio

ISSI
GES Data Entry

NHTSA



NASS PSU Locations



NASS Paper Forms



NASS PSU Process

n Field Data Collection



NASS PSU Process

n Forms in the Office



NASS PSU Process

n Send Case to Zone Center



ZC Process

n Case Receipt and Registration



ZC Process

n Quality Control
n Edit Reviews
n Injury Coding
n Case Review
n Case Close Out



ZC Process

n Send Case to NHTSA



ZC Process

n Transporting cases - color coded



Case Storage



Case Retrieval



NASS Case Growth
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NASS Today
n EDCS - Electronic Data System

– Relational Database
– Hardware

• state of the art technology to handle
specific requirements

– Communications
• establishment of a WAN across the

PSU architecture

– Software
• new electronic system using state of

the art object oriented processes



Relational Model/
Oracle Database



EDCS Hardware

n PEN Computer at work



EDCS Hardware

n Digital Camera at work



EDCS Hardware

n NT Servers and Windows 95
Desktops



Wide Area Network
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NASS Software

n 42 Applications
– Sampling
– PAR Data

Collection
– Crash Data

Collection
– Image Acquisition
– ….



Electronic NASS Benefits

n Expanded Variable Set
– 280 to 650 variables

n Relational Model will permit data mining
and knowledge engineering
– Air Bag Analysis

n Data availability
– Weekly RABS Report

n Network



NASS Benefits

n Standardized Crash Dataset
– SCI
– NASS
– GES
– CIREN



Crash Data Collection

CIREN Crash
Data Collection
=
NASS Crash
Data Collection



CIREN/NASS

n CIREN RUNS ON ELECTRONIC NASS
– NASS NETWORK
– NASS COMMUNICATIONS SYSTEM
– NASS ORACLE DATABASE
– NASS CRASH DATASET
– NASS DATA MIGRATION SYSTEM



Requirements

n Network
n Database Engine - Oracle
n Crash data model
n Medical data model
n Data migration capabilities
n Interface Applications



CIREN Injury Approach

n NASS - starts from the crash
n CIREN - starts from the injured patient



Medical Data Model

n Standardized across all Centers
n Data Elements

– CoMorbidity
– Complications
– GCS Scores
– Invasive and Non Invasive Procedures
– AIS Injury Coding
– ...

n Oracle Database



CIREN Application



CIREN Application

n Core Data Acquisition









CIREN Application

n Injury Definition
n Injury Linking





Central Repository

n Access to all cases from all centers
n Access to NASS Archive Data
n Central Query Capability - available by

11/1/99.



CIREN Quality Control

n Cross Center Crash Review
– Crash Investigator Peer Review





CIREN Quality Control

n Cross Center Medical Review
– Re-Injury Coding another center’s case.



CIREN Cross Center Expertise

n Case Copying
n Industry Viewing



CIREN Capabilities

n Common Comparable Elements
n Central Repository
n Rapid Exchange
n Cross Center Expertise
n Links Surgeons to Crash Experts to

Engineers
n Electronic Rounds



Compare to Objectives

n Collect/Store Crash and Medical Data
n Standardize Variables across centers
n Standardize Crash Variables to enable

universe comparison
n Enable cross center data sharing
n Enable cross center data analysis
n Enable data sharing and analysis

between the engineering and medical
community



NASS/CIREN Intranet

n Tool to facilitate communication
between Centers, Government,
Development and Operations

n Facilitate Standards and Information





CIREN Phase 2

n Biomechanic Database Model and
interface

n Event Data Recorder data import into
the Oracle Database

n Electronic Rounds and improved data
migration system

n Funded by General Motors



The Future

n Information
– data becoming knowledge

n Data Repository
– database with images
– data becoming information

n OLAP - Online Analytical Processing
n IntraNet
n InterNet
n ExtraNet



The Future

n Disclaimer
– The following slides represent ideas,

only. Data represented within them
is fantasy

n Purpose is to stimulate ideas



NASS/CIREN Tomorrow



NASS/CIREN Tomorrow



NASS/CIREN Tomorrow
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NASS/CIREN Tomorrow
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NASS/CIREN Tomorrow

n Drill Down To Vehicles
Make Model Model Year Crash Date Case #
Ford Fairlane 1988 1/12/92 102H
Ford Fairlane 1988 2/14/89 213J
Ford Fairlane 1988 6/11/92 222K
Ford Arostar 1990 1/24/91 125A
Honda Civic 1989 4/15/92 213B
Honda Civic 1990 12/21/93 322C
Honda Civic 1990 6/17/91 256H
Honda Accord 1991 10/22/95 111A



NASS/CIREN Tomorrow

n Drill Down to Vehicle



NASS/CIREN Tomorrow

n Drill Down to the Case



NASS/CIREN Tomorrow



NASS/CIREN Tomorrow

n Delta V and Air Bag Deployment
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NASS/CIREN Tomorrow

n Drill Down to Air Bags



Future Today

n NASS Web Site
n 9/20 Beta Testing by 20 Industry Users

– Manuals
– SCI pre 197 cases
– SCI and CDS Electronic Cases
– SAS queries
– Image Viewing On Line



















































CIREN NETWORK ACCESS

n WAN
– Private Network

n WEB



WAN versus WEB

n WAN
– Direct Connection
– Wide Bandwidth
– Full Analytic

Capabilities
– Direct Access to

NASS/GES Archive
– Electronic Rounds

n WEB
– Indirect Connection
– Narrow Bandwidth
– Canned Queries
– Single Case Viewing
– No Oracle data

downloads

Oracle Data Mining and Knowledge Engineering



Thanks

n CIREN Centers
n Volpe
n General Motors
n Mercedes
n NHTSA



Contact

n Jerry Scally, MD/PhD
n scally@volpe.dot.gov
n 617-374-5009


