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Introduction and Objective

The longer-term goal of this project
IS to predict the incidence of crashes
and injuries in the United States in a
future fleet of the 2025 time-frame
after current active and passive
safety countermeasures are available
in the entire vehicle fleet. Our
assumption was that, by 2025, all new
vehicles will have passive safety

performance equivalent to current
U.S. NCAP! five star ratings.

The objective of this study was to
estimate frontal crash injury risk
in vehicles with the best frontal
crash performance in the U.S.

New Car Assessment Program
(NCAP).

Data Sources
Selection Criteria

The dataset used for this study is the Crash-
worthiness Data System (CDS), a component
of the National Automotive Sampling System
(NASS), referred to as NASS/CDS2. NASS/CDS
iInvestigates 4,000 to 5,000 police-reported
crashes per year in the United States and In-
cludes detailed research of occupant, vehicle,
and scene information. Weighting factors are
computed for each case which allow conclu-
sions to be made at a national scale.

Case Selection Criteria: Case Exclusion Criteria:

e Two passenger vehi- e Rollover cases ex-

cles cluded

® First impact was ® Ejection cases ex-
nighest delta-v cluded

® Front-side impact e Pole impact cases ex-
(GAD) cluded

® Front-row occupants
over the age of 12

e Cases withweight<
5000

e Model Year 2008 or
later

e Vehicle has NCAP
Star Rating
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Merging NCAP
with NASS/CDS

Each vehicle in the NASS/CDS dataset was
assigned its U.S. NCAP frontal barrier test.

Vehicles in the NASS/CDS database and the
NCAP database do not have the same naming

scheme and not all vehicles are rated,
requiring a complicated mapping processs.

NASS/CDS

2011 CHEVROLET SILVERADO
FOURWHDR=N’
VINBT=‘CW’

NCAP

2011 CHEVROLET SILVERADO 1500 PU/CC
RWD

2011 CHEVROLET SILVERADO 1500 PU/EC
RWD

Probability MAIS2+

2011 CADILLACCTS
FOURWHDR=*Y’

Dataset Composition
1,494 Cases

Gender Seating Position

680 309
Female Male Driver  Right Front
Passenger
Belt Status Injury Severity
229 241
Belted Unbelted MAIS 0,1 MAIS 2+
Age Group
15% 24% 12%
230 362 177
12-20 21-29 30-64 65+
Direction of Force
84%
1,297
10% Lo 1%
21

i .

2%
32

& |V Virginia Tech
Wake Forest University

School of Biomedical Engineering and Sciences

Injury Risk Model

Injury risk was modeled using logistic
regression to predict the incidence of MAIS2+
injury to a front row occupant. The complex
NASS/CDS sampling scheme was accounted

for using the survey* package in R.

20% of the samples were withheld from

training and used for validation. The AUC ROC

of the model on the validation set was 0.775.
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Coefficient Value x? P-Value

Bo— Intercept -2.605

B,— Delta-V &mrh) 0.081 27.23 <0.001*

R,— Belted? -0.934 4.81 0.028*

R;— Over 657 1.428 9.18 0.002*

Rs— Male? -1.221 22.63 <0.001*

Rs— NCAP Risk -6.224 1.07 0.301

Discussion and Conclusion

We did not find a significant link between
NCAP frontal test performance and frontal
crash injury risk. This may be because the
NCAP frontal test is performed at a very high
delta-v of 56 km/h, more severe than 99.1% of

crashes included in this dataset, but this
requires further analysis.
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