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EXECUTIVE SUMMARY /ABSTRACT 

The attached. report is from the NHTSA sponsored program, “IVHS Countermeasures for Rear-End Collisions,” 
contract #DTNH22-93-C-07326. The program’s primary objective is to develop practical performance guidelines or 
specifications for rear-end collision avoidance systems. The program consists of three Phases: Phase one: “Laying 
the Foundation” (Tasks l-4), Phase two: “Understanding the state-of-the-art” (Tasks 5 & 6), and Phase three: 
“Testing and Reporting” (Tasks 7-9). This work focuses on light (primarily passenger) vehicles and emphasizes 
autonomous in-vehicle based equipment (as opposed to cooperative infrastructure-based equipment.) 

Phase 1 of this contract, Laying the Foundation, consisted of 4 Tasks: Task 1: a detailed analysis of the rear-end 
crash problem, Task 2: development of system-level fimctional goals, Task 3: hardware testing of existing 
technologies, and Task 4: development of preliminary performance specifications or guidelines. The goals of Tasks 
1,2 and 3 were to develop the background needed to write the preliminary performance guidelines (Task 4). 

Task 1, a detailed analysis of the rear-end Crash Problem, consisted of analysis, both clinical and statistical, of 
available mass accident data bases, some of which include the pre-crash variables, and an initial human factors study. 
The goal here was to identify, determine the nature of, and quantify the causes of rear-end type crashes. A report 
volume was written for each of these areas. 

The Task 1 Interim Report consists of six volumes. This Volume, Volume V, “1985 NASS Analysis, ” presents the 
results of the analysis of the 1985 NASS crash data. Data from 1985 was selected for analysis because it provided 
more insight into roadway variables that are no longer available in the current CDS or GES databases. This report 
(all volumes) forms the foundation for the work in the later stages of the contract. Descriptions of Volumes I - IV, VI 
are as follows: 
a. Volume I, “Summary,” presents background information, an overview of the fi-amework used to analyze the 

rear-end collision problem, an overview of the initial human factors studies, and summarizes the clinical 
conclusions found in other volumes. 

b. Volume II, “Statistical Analysis,” presents the statistical analysis of rear-end collision accident data that 
characterizes the accidents with respect to their frequency, severity, time and place of occurrence, the vehicle, 
and the involved drivers. Data for this Volume includes NHTSA’s Fatal Accident Reporting System (FARS), 
NHTSA’s General Estimates System (GES), and some state accident data files for recent years. 

C. Volume III “199 1 NASS CDS Clinical Case Analysis,” presents the results of the detailed analysis of cases from 
NHTSA’s 199 1 National Accident Sampling System (NASS) Crashworthiness Data System (CDS) crash data. 

d. Volume IV, “1992 NASS CDS Clinical Case Analysis,” presents the results of the detailed analysis of 200 cases 
from the 1992 NASS CDS crash data including the new pre-crash variables. 

e. Volume VI, “Human Factors,” presents the results of the initial human factors literature review and study. 

From this detailed analysis of the accident databases a fiamework of the dynamic situations of rear-end collisions 
was developed and used to analyze the rear-end collision problem. From an in-depth analysis of the dynamic 
situations it was discovered that most rear-end collisions occur with the following vehicle traveling at a constant 
velocity and the lead vehicle decelerating to a stop, i.e. the close-following or platooning situation. It was determined 
that the primary causal factors for rear-end collisions were inattention and following too closely. Also determined 
was a list of preliminary specification information. 

The results presented during Phase I, including the Preliminary Performance Guidelines or Specifications, 
are based on work carried out with limited interactions with the academic, research, and industry 
communities, any conclusions drawn from the results presented must bear this in mind. 

Phase II goals include a detailed state-of-the-art review of technologies related to rear-end collision avoidance 
systems and the design of a test bed system. Phase II will complete in June 1996. Phase III goals include the 
construction and test of the test bed system, the generation of the final performance guidelines or specifications, and 
the final reporting on all aspects of the project. Phase III will finish in early 1998. Work continues throughout Phase 
II and III to add to, and to refine, these preliminary performance guidelines or specifications. Numerous items still 
need to be determined (TBD) throughout the remainder of the research. 

Key words: Collision Avoidance, Rear-end Collision, Crash Analysis, Performance Specifications, Causal Factors, 
Dynamic Situations, Human Factors. 
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SECTION 1 

INTRODUCTION 

This volume of the Task 1 Interim Report for IVHS Countermeasures for Rear-End 

Collisions, Contract DTNH22-93-C-07326, deliverable item 5, contains an overview and 

summary of the analysis of rear-end collision cases from the 1985 National Accident 

Sampling System (NASS). 

The 1985 NASS was selected to provide more insight into roadway variables, such as profiles, 

surface types, weather conditions, etc., that are no longer available in the 1991 or 1992 NASS 

CDS databases. NHTSA previously analyzed rear-end collisions as reported in “Rear-End 

Crashes: Problem Size Assessment and Statistical Description” and “Assessment of IVHS 

Countermeasures for Collision Avoidance: Rear-End Crashes” both by Ronald R. Knipling, 

et al, May, 1993. Based on a study of these reports, it was determined that further analysis of 

the rear-end crash problem would benefit the goal of this program, to derive performance 

specifications for a rear-end collision avoidance countermeasures system. 

The case selection is described in Section 2 of this volume. A summary of the results of the 

analysis of the 1985 NASS is contained in Section 3. An overall summary is contained in 

Section 4. The raw data from the selected cases is listed in Appendix A. 



SECTION 2 

CASE SELECTION METHODOLOGY 

The selection criteria for the 1985 NASS was as follows: 

. Rear-end collision 

. Two and only two vehicles involved 

. Delta-V calculated for each vehicle 

Delta-V was selected as a filter because cases having this information usually have enough 

detail to allow extraction of the information needed. In addition, this information allows a 

determination to be made of some of the parameters of the event. Only two vehicle cases 

were selected since these cases are also usually more thoroughly investigated and the delta-V’s 

calculated for two vehicles are presumed to be more accurate. 

A search of the 1985 NASS database found 134 cases of two-vehicle, rear-end collisions that 

were listed with delta-V calculated. The hard copy files of five of the 1985 NASS cases were 

ordered from Zimmerman Associates. These cases were reviewed to determine if the hard 

copy files contained additional information over and above that contained in the computer 

database. The hard copy files were highly sanitized, and it was determined that all the 

information needed could be obtained from the mass database. The pre-crash variables could 

not be determined from the data, but an estimation of accident causal factor was made. The 

information extracted from the data includes mainly roadway information. Table 2-l is a 

listing of the cases selected for analysis. 
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Table 2-l 1985 NASS Cases Selected for Analysis 

87-056R 87-058Q 87-205B 87-2 17C 87-245C 

87-246C 87-247D 87-25 1C 87-288B 
_. . ___ . _ _ .__ _ . _ 

* This case was a side-impact collision (miss coded as rear-end colhsion) and was not 

Case # Case # 

27-OlOV 27-052R 

Case # 

27-078V 

Case # 

27-237C 

Case # 

27-294c 

$27-3 12C 1 28-278C 1 29-102V 1 29-1384 1 30-049M 

30-073Q 1 30-108V 1 30-243D 1 32-003R 1 32-052V 

32-089W 37-2 1OC 5 I -003R 51-038W 51-063W 

5 l-073R 5 l -096V 51-1oov 5 l-295B 51-313B 

51-330C 1 51-166P 1 51-359D 1 51-362D 1 51-367B 

51-379B 1 52-018V 1 52-068T 1 52-0950 1 52-1llT 

52-228D 1 52-2351) 1 52-261A 1 52-290C 1 52-294B 

52-295B 52-320B 52-334C 54-004v 54-020T 

54-068V 54-072T 54-08OW 54-084W 54-085R 

54-204C 

54-248B 

54-220C 

54-254B 

54-223D 

54-265B 

54-226B 

55-021W 

54-24 ID 

55-023P 

55-08OW 1 55-094T 1 55-109V 1 .55-131P 1 55-137P 

55-141v 55-149T 55-201B 55-203C 55-210C 

55-2501) 55-2801) 55-3 16C 55-321B 56-017T 

79-092V 1 80-003T 1 80-025T 1 80-109T 1 80-128V 

80-145P 1 80-146W 1 80-280B 1 80-306B 1 80-314C 

81-067V 

8 l-277C 

81-101P 0 

83-043T 

81-119Q 

87-O 15R 

81-254B 

87-025P 

8 1-270B 

87-05 1V 

analyzed. 
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SECTION 3 

SUMMARY OF RESULTS 

Some of the data presented within this section was obtained using all the rear-end collisions 

available in the 1985 NASS database and some of the data presented within this section was 

obtained using the 134 selected cases shown in Table 2-l. The 1985 NASS hard copy data 

did not include enough detail, due to sanitation of the driver interview and police report, to 

make a determination of the pre-crash events. As a result, a determination of the dynamic 

situation or accident causal factor was not made. For each of the following tables and figures, 

the unknowns have been evenly distributed. 

Table 3-l and Figure 3-l show the likelihood of a rear-end collision happening versus 

roadway profile for all rear-end collisions in the 1985 NASS database. The 1985 NASS has a 

much higher occurrence of rear-end collisions occurring on grades than does the 1991 or 1992 

NASS GES, but for a rear-end collision avoidance system, it is not the grade but the change- 

in-grade that affects system performance. There is no way of determining whether the 

accident occurred at a change-in-grade or not. The roadway profile coded as a grade can only 

be used to estimate the possib$ity of occurrence of changes-in-grade. 

Table 3-l Table of Rear-End Collisions vs. Roadway Profile, 

Weighted (85 NASS) 
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Figure 3-l Percentage of Rear-End Collisions vs. Roadway Profile, 

Weighted (85 NASS) 

Table 3-2 and Figure 3-2 show the distribution of rear-end collisions that occurred on different 

grades. One curiosity to note is the bump that occurs as -3 degrees in the weighted data. This 

is due to the weighting of the individual cases coded at -3 degrees. It is not known why this 

occurs. 



Table 3-2 Table of Rear-End Collisions vs. Roadway Grade, 

Weighted and Unweighted (85 NASS) 
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Figure 3-2 Percentage of Rear-End Collisions vs. Roadway Grade, Weighted and Unweighted 

(85 NASS) 

Table 3-3 and Figure 3-3 show the occurrence of rear-end collisions that occur on different 

surface types. As can be seen, the most common surface types are asphalt and concrete. 

Rear-end collisions that occur on other surface types are small enough that they can be 

ignored. A rear-end collision avoidance system that is not degraded by either of these 

roadway surface types would be optimum. 

Table 3-3 Table of Rear-End Collisions vs. Roadway Surface Type, 

Weighted (85 NASS) 

Surface Type Number Percentage 

Concrete 483033 11.95% 

Asphalt 3556251 + 07.98% 

Other 2829 0.07% 

Total 4042112 100.00% 
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Figure 3-3 Percentage of Rear-End Collisions vs. Roadway Surface Type, 

Weighted (85 NASS) 

Table 3-4 and Figure 3-4 show the occurrence of rear-end collisions versus roadway 

alignment. Typical coding shows that most rear-end collisions occur on straight roadways. 

By comparison with the detailed clinical analysis performed on the 1992 NASS CDS, it was 

found that some roadways that were coded as straight, could be considered curved to a rear- 

end collision avoidance system or sensor. Roadways that are curved as little as 1.5 degrees 

could cause a sensor to be an entire lane width off of the lead vehicle (this is based on a 

system with a pencil beam, a range of 300 feet and a lane-width of 8 feet). 

Table 3-4 Table of Rear-End Collisions vs. Roadway Alignment, 

Weighted (85 NASS) 
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Figure 3-4 Percentage of Rear-End Collisions vs. Roadway Alignment, 

Weighted (85 NASS) 

Table 3-5 shows the distribution of rear-end collisions versus roadway curvature for those 

collisions that occurred on roadways coded between 0 and 9 degrees. Collisions that occurred 

on straight roadways are not included in the graph. 
s 

Figure 3-5 Percentage of Rear-End Collisions vs. Roadway Curvature, 

Weighted (85 NASS) 
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Table 3-5 shows the distribution of rear-end collisions versus travel speed of both the struck 

(lead) and striking (following) vehicles. It should be noted that in the 134 cases reviewed not 

a single unknown was coded, whereas in the 1991 and 1992 NASS CDS a high percentage 

was coded unknown. The travel speed has been rounded to the nearest 5 mph increment. 

Table 3-6 shows the same data presented in Table 3-5 as percentages. 

Table 3-5 Table of Rear-End Collisions vs. Travel Speeds, Weighted (85 NASS) 

I 

king Vehiclt Trav 

35 
2978 

!I Speed W 

Table 3-6 Percentage of Rear-End Collisions vs. Travel Speeds, Weighted (85 NASS) 
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Table 3-7 and Figure 3-6 show the number of rear-end collisions on different roadway surface 

conditions. As can be seen the vast majority of rear-end collisions occur on dry (primarily) 

and wet roadways. 

Table 3-7 Table of Rear-End Collisions vs. Roadway Surface Condition, 

Weighted (85 NASS) 

Surface Condition Number Percentage 

Drv 2817352 69.70% 

Wet 

Snow or slush 

Ice 

Other 

Total 

1030739 25.50% 

96606 2.39% 

92564 2.29% 

4851 0.12% 

4042112 100.00% 

Figure 3-6 Percentage of Rear-End Collisions vs. Roadway Surface Condition, 

Weighted (85 NASS) 
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SECTION 4 

SUMMARY 

One hundred thirty four rear-end accident case files from the 1985 NASS were analyzed in 

detail. 

Most rear-end collisions have been coded as occurring on level roadways. Hillcrest and sag 

are rarely coded. Rear-end collisions occurring on grades happen about one-third the time. 

The 1985 NASS has a much higher occurrence of rear-end collisions occurring on grades than 

does the 1991 or 1992 NASS GES, but for a rear-end collision avoidance system, it is not the 

grade but the change-in-grade that may affect system performance. For a rear-end collision 

avoidance system to function properly, it must be able to sense the vehicle in front. 

Depending on the type of system, the amount of returned energy from roadway objects such as 

signposts and the road itself can cause problems. This returned energy is usually denoted as 

“clutter”. It is undesirable and very difficult to eliminate. Changes-in-grade present more of 

the roadway to the radiated energy from the sensor and can cause additional reflected energy 

or clutter back to the sensor. The roadway profile coded as a grade in the 1985 NASS is the 

actual slope of the roadway (coded in degrees). A change-in-grade is a point where the slope 

of the roadway changes from one slope to another. It is these changes-in-grade in the roadway 

that may prove difficult for a rear-end collision avoidance system to overcome. There is no 

way of determinin g the effects that the change-in-grade may have on a rear-end collision 

avoidance system without performing actual roadway tests on that system. 

The most common roadway surface types are asphalt (bituminous) and concrete. All other 

surface types occur in such a small percentage that they could be ignored. The amount of 

clutter generated may be a’ function of surface type. This information is also useful in 

establishing coefficients of friction for various surface conditions and the establishment of test 

scenarios. 

Most rear-end collisions have been coded as occurring on straight roadways. No definition of 

a straight roadway was found for the NASS coding (how long does a roadway have to be 

straight in order to be coded as straight?). For a rear-end collision avoidance system the 

roadway must be exactly straight, within the beam or scan width, to the maximum detection 

distance of the sensor or at a minimum to the distance that will allow the system to warn the 

driver in time to avoid the collision. At some point the roadway curvature will become too 

great for the rear-end collision avoidance system to be effective. Also roadway curvature 

introduces additional roadway features that may be sources for clutter and false alarms (A 

false alarm is when the rear-end collision avoidance system believes there is a vehicle in front 

12 



when none exists). For a rear-end collision avoidance system to be effective, it must operate 

on curved roadways. The amount of curvature allowable versus system effectiveness is being 

established in the simulation task (Task 4). 

It is necessary for a rear-end collision avoidance system to operate at various speeds of both 

the lead and following vehicles. Examining the data from the 1985 NASS the upper boundary 

on estimated travel speed is 70 mph. This places the relative speed between the two vehicles 

within the range of 5-70 mph. An anomaly in Tables 3-5 and 3-6 should be noted. In some 

cases the struck (lead) vehicle has a travel speed higher than the striking (following) vehicle. 

This anomaly is probably the result of the data being entered into the database incorrectly. 

The purpose of the analysis on the 1985 NASS was to provide more insight into roadway 

characteristics, such as roadway profiles, roadway alignment, surface type and roadway 

surface condition. This information is useful in establishing the boundaries for the 

specification to be developed, providing inputs to the analysis and simulation task (Task 4) 

and establishing various test scenarios to be used when testing existing systems (Task 3). 

This information will also be used as situation modifiers for the establishment of functional 

goals for a rear-end collision avoidance system (Task 2). 

13 



APPENDIX A 

1985 NASS CASES 



1985 NABS Case Summary 

Number Caee National Auidenl Accident Aakknt LcadVehide Roadway Degree Roa&ay Grade Roadway Rcmhvay Reletion Number Travel Crash 
Inflation Mdnlfl Day of Time Movhg or Alignment of PrOfile Measurement Surface Surface to of Travel Lane Width severfly 
Factor Wsdi Stationary (hartzonfal) Chvature Type Condition Junction Lsnes (feet) 

/ / / I 

I ! I I. ! I I I I I 
tionary / Straight 1 0 j Level 1 j Aspha j Wet ~lntersec+ion related j 2 j 10.9 (Injury 

I 
1 27.OlOV 92.48 JAN WED 1630 St? 0 

1 /Driwway. alley 1 / IProperty 
I 

2 27s052R 157.05 APR MON 1145 staffonary calrveleff 3.4 Level I Asphalt Wet access related 2 12.5 damage 1 
3 27-07BV 179.73 MAY SUN 236 stationary straight 0 Lewd 0 ik phalt 1 Dry Jlnterwclfon related 1 3 1 11.6 IInjury 

4 27-237C 227.722 AUG FRI 2122 Moving Sta!ght 0 LeMl -1 Asphalt 1 Dry /Non-junction / 2 1 11.3 llnjury 
I 
I 

5 27-294C, 227.722 NOV TUE 1035 Moving Strkght 0 Grade 0 Asphalt j WC , , d Three leg intemection 2 11.8 Injury 
7 28276C 273.087 / NOV SAT 2345 Stationary CWW kn 6.1 Larsl -1 Asphalt Wet Intersection related 2 11.7 Injury 
8 2%102V 147.64 / MAY FRI 2217 Stationary Straight 0 L.9.d -1 Asphalt Dry lntersectfonrelated 2 12.5 Injury 
9 2%138Q 220.18 JUN SAT 1310 Stationary Curvelaft 1.5 GC3dC 2 Asphalt Dry lntwsectionrelated 2 16.6 Property damage 
10 30.049M 457.57 MAR MOI N 1 1800 i Moving 1 Straight 1 0 1 Grade / -8 1 Asphalt 1 tee IDriveway. alley access related I 2 / 1 I /in@y I 
11 30.0730 72.74 APR FFII / 1050 ~Stationary~Straight~ 0 / Lewl / -1 j Asphail 1 DIY /Non-junction ! 2 j 12 IInjury I 

6.6 1 MAY I THU / 2145 1 Moving / Curve right] 10.7 1 Grade I -5 / Asphalt 1 Dry IThreeleg intersection / 2 / 11 [Injury I 12 30.lO6V 16 

13 30-2340 527.975 AUG MON / 1900 I Stationary j Straiiht I 0 j Grade I 8 j Asphaft I Dry /Driveway. alley access related 1 4 j 12.1 IInjury I 
14 32.003A 52.98 JAN SA’ r / 858 1 Moving / ~rvukdt~ 0.9 / Grade 1 5 / bsphaft / Ice ~lntemectfan related 1 2 / 11 IInjury I 
15 32-052V 119.2 FEB SUN 1 700 1 %&rwy 1 StraQht 1 0 1~ Grade 1 -8 j Asphaft j Dry INon-junction I 2 / 10 Jlnjury I 
16 32-089W 351 5.14 ) MAY j THU 1 705 ) Moving j Straight j 0 j Level / -1 I Asphalt / Dry ~lntersection ralated i 3 I I3 I Injury 

17 37.210C 178.956 1 JUL 1 FRI 1 1554 1 Moving ) Straight ] 0 / Grade 1 8 ) 
1 

Asphalt ) Dry- Iron-junction ] 2 j 12.5 I Injury 
16 51-003R 58.22 1 JAN I 

I 
TUE 1 1145 1 Moving 1 Straight / 0 1 Level ( 

I to I 
0 Asphalt I Dry IDriveway. alley access related 2 I 10 

51-035W 1 444.14 1 
I Injury 

FEB 1 SUN 1 9999 i Stationary 1 .%&ht / 0 1 LRRl 1 0 Asphatt / Dry /fbn-junction 5 / 11.5 I Property damage 
dionary ) Straight ) 0 ] Level ) 0 Asphalt / Dry /Non-junction 4 i 11 IlnjUly 

ntionary 1 Straight j 0 0 / Asphalt I Dry Jlnteracction related 1 4 / 9 IInjury I 

Asphalt / Dry 1 Intersection related I 2 I 10 I Injury I 

37 ( 52.235D 1 663.055 1 AUG / SAT 1045 / 1.5 Lsrel j -1 / AsphaH 1 Dry llntemection related I 2 I 9.5 /Injury I 

9 j Asphalt 1 Dry jNon-junction I 2 i Il.5 I Injury I 

38 52.261A 45.637 SEP FRI 750 Moving 1 Straight 0 Grade 1 -5 / Asphalt 1 Dry IDriveway. alley a- related j 2 i 9.5 IInjury 
39 52.29oc 227.665 OCT THU 1720 Stationary Straight 0 Level -1 j Asphalt I Wet INon-junction I 2 1 10 ]lnjury 
40 52-2948 102.456 NOV SUN 1022 kning Straight 0 Grade 
41 52.2958 102.456 NOV WED 1545 Stationary Straight 0 GkXk? -2 Asphalt Dry Non-junction 2 j 10.2 I Injury 
42 52.3208 102.458 DEC FRI 1717 Moving Straight 0 Led 0 Asphalt Dry Drkway. all9 a- related 2 I 11.3 Injury 
43 52.334C 227.885 DEC TUE 20 , Stationary Cum right 2.5 Grad.5 -3 Asphalt Dry Intersection related 3 1 11.5 Injury 
44 54.004v 163.19 JAN SUN 1455 / Stationary Straight 0 Grade -2 Asphalt Dry Intersection related 2 1 9.5 Injury 
45 54-020T 13 
46 54-OBBV 224.32 / APR THU ( 1040 1 Stationary ] Straight 1 0 ( Level L 0 1 Asphalt ( Dry INon-junction / 2 1 10.5 /Injury 
47 54-072T 133.47 / MAY FRI 1 1710 / Stationary j Straight 1 0 1 Grade 1 -6 1 Asphalt / Dry ]Four leg intersection j 2 ! 14 (Injury 

-!EL-- 54.OBOW, 241.14 j MAY SUN 1 1300 \ Stationary ) Straight 1 0 1 Lcwel / 0 1 Asphalt / Dry ~Threelegintemection / 2 I 16 !Property damage 

11.22 / FEB 1 FRI 1 1956 I Stationary 1 Straight I 0 1 Grade 1 4 / Asphalt I Wet /Intersection related 1 4 [ 12.3 /Propertydamage 1 

1 46 [ 54.064WI 78.51 I MAY 1 SAT 1 1023 / Stationary 1 Straight 1 0 / Grade ! 5 I Asphalt 1 Dry IDriveway. alley a- related I 2 / 15.5 IPrupertydamage ] 
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1985 NASS Case Summary 

ll6 61-1190 Yas ) 60 Dark Ciaar ! 0x~nty road 1 Twway Graxal2-6tt Qravel P-6tt Normal - Almhol Invotvavement 79 /Linwln 
llQ / 61.2548 Yas j 25 /Dark Clear Munidpahty !Tmway Surfaced 2.6fl No shoulder Normal crow Alwhol Invatvament 67 PO”ttaC 
120 ! 61.2708 No / 55 [Daylight uaar- Interstate 1 One-way Surfamd 2.6fl Surlated Ml Normal mown Inattention 84 Audi 
121 81.277C i No ] 50 !Dayiight U”k”oWl ‘County road [Two-way Gravel .6ft Gravel 2.6tt Normal aown Poor judgement a3 Cadillac 
122 ; 63043T 1 No ) 45 I Daylight CIear Municipality !dhided Surtacad 2.66 Surfantd Mtt Normal crow l”attentic+ftraftic stopped or slowing 77 alevTdet 
123 i 67.01% I Unknown 1 35 (Dark. but lighted Rain I Munirdpaltty jdividsd No shoulder Surfacad 2-6tt Norma! crown hanenti~ 55 alevldet 
124 i 67.025P No 1 45 iDaylight Gear [County road /Twway Gravel 2-6ft Qr.svd 28tt flat !Inattantion 76 Chevrolet 
125 j 67.05lV No / 55 I Dark Ciaar llnterstata Idii Surfacad 2.6tt Surfaced ~6” Unknmw Too fast tar mnditions 83 Meroedes Benz 
126 : 67.056R No I 3.5 ! Daylight Caar ~Municipality jTwway Surfaced 2-M Surfacsd2-6ft Normal awn Inanentio”. external distraction i 76 Mercedes Benz 
127 67.056Q Yes j 40 !Daytight aear j Municipality !dividad No shoulder No shouldsr flat Atmhol Irwutvement 67 Buick 
126 I 87.2058 1 Nn / 45 IDaylight Clear ]Cnuntyroad idbided No shoulder Surfaced 2-6fl] Normal - Inattention 71 Tc@a 
129 , 87.217C I No 1 35 iDaylight Clear Ihkmidpality ITwcway Graval>6ft Surfaced .6tt Norma! - Inattantion ) 84 Honda 
136 j 87-24% No j 35 IDusk Rain j Municipakty iTwo-way No shoulder Nd shoutder Normal CYM Inattention 61 Ford 
131 I 67.246C Yes ! 25 I Dark Clear Munidpelity ! Two-way Graval>6ft No shoulder Normal crarm Alcohol lnvotvarnant 73 Dodge 
132 ; 67-247D No j 35 I Daylight clear Munkipali~ /Twc-way /No shoulder No shoulder Normal - lnattantion 76 Memrly 
133 j 67.25lC I No 1 35 IDaylight Rain Municipality (Two-way (No shoulder No shouldw Normal - jlnattantion ( 62 Buick 
134 ! 67.2666 I Yes 1 35 1 Dark char IMunicipality iTwwmy (Gravel >6ft Surfaced 2.6ft I Normal - IAlcohol Invohemant ! 79 IFord 
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1965 NASS Case Summary 

Number Case 
Striking 
V&ride 
Modal 

Stfthng striking j Stliking Striking Striking Striking Striking Striking V&de 
Vehide / 

Sw.l”Q 
V&de Vahide Vahida Vahida Vahiie Vahkie Bask for V&ii 

. Body Trawl / Attamptsd -t Curb Cqo ToMI Total Dab-V Total 

sing vahkda algorithm 16 
4 / 27-237C lWlenger /?-door sedan. hardtop. axpa / 35 jU”k”rmn 2600 1 Unkncwn 1 2600 /CRASH program. damage mutina onty 21 

H pmgram - damage routine only 9 

H program -damage routine onty 

tW 1 Malibu l&dear sedan. hardtop 40 (Braking and staaringlefl 3106 1 0 3100 iCRASHprqrarn -damage mtineonty 12 ] 
17 37.21OC Vdam 44oor sedan. hardtop 30 Brakhg (kickup) Slower ( 3500 0 3500 CRASH program -damage routine onty 9 
I6 51.003R Van Van 20 Braking (no kx+tup] Decelerating 1 4200 0 4200 CRASH program -damage routine only 6 
19 51.038W El DMado cxalwrtible 25 Unk- stoppad / 4800 0 4800 Missing whii algorithm 10 
20 51.063W Regal ,2dmr a&an. hardtop. mupa 35 Braking (no k&up) stopped i 3200 0 3200 CRASH pmgram - damage routine onty 14 

’ -%#%!~%t~d [~~sadan. 1 ii f~~~~~tirtngiett izz 1 4400 I Unknown 1 4400 )Missingvahide algorithm I 12 
hardtcrp.coupa 3400 I 0 3400 I4 / 1 /CRASH program-damage routineonly j 

23 51.1OOV Outlass 
24 51-166P Van 
25 51.2958 Mustang 
26 51.3138 van 

27- ~~~~ ~~ ) 5133oc cunegs 
20 ( 51-359D@uttaas 
29 1 51362D ]&an 

/ 51.3678 \Valiant 
I 51.3798 jContential ~~ 

l4door sedan. hardtpp I 25 \Braking (lockup unknovm) jstoppad 
van van 
3dood Pdoor hatchbadc 3dood Pdoor hatchbadc 
Van Van 
4dwr sedan. hardtop 4dwr sedan. hardtop 

30 30 Braking (no to&up) Braking (no to&up) .skwcr .skwcr 
40 40 Unknown Unknown skmw skmw 
35 35 Braking and steering lett Braking and steering lett Demkrating Demkrating 
30 30 Braking (no In&up) Braking (no In&up) slower slower 

( 3200 U”k”w 3200 Missing vehida algorithm 10 
! 4500 300 4800 Missing whii algorithm I2 
j 2800 Unkrlmn 2600 Missing whii algorithm I6 
1 4000 0 4000 Missing vahida algodthm IO 
/ 3100 0 3100 ‘GRAS ;H program -damage routine onty I1 

j2door sedan. hardtop. mupa / 20 i Braking and stewing lett lstopped / 3900 0 ! 3900 CRASHprogram-damqemutinaonty 5 
14dmr sadan. hardtop I 35 lU”k”w lSlmwr IO Unk- 3400 Missing vahida algorithm 12 
12door sedan. hardtop. coupe ( 20 1 Braking (no M&up) ) Dacalarating 

L-F! 
1 3100 Unk- 3100 Missing vahida atgorithm 11 

(4&or sedan. hardtop j 40 (U”k”mwl jstopped j 3800 Unknnwn 3800 Missing vahide algorithm 6 
50 I baking (iakup) Stopped 2300 0 2300 Missing vehida alg OdUl”l 

5 1 Braking (lockup) Slcnvx 3600 0 3600 CW 
30 ]Braktng and sleeting right Stopped 2900 Unknrwm 2900 Missing vahids algorithm 
35 1 Braking and steering left Stopped 231 

iH program damage routine onty -. 
15 
2-l 

30 ) 0 I 2300 IMiosingvehida algoriim 14 
36 ; 52.2260 ILw 1 Pickup / 30 \Braking (l&up) 1 Dacakrating 1 2400 ( 0 ( 2400 lCRASH program -damagerouttneonty II 

;H program. damage routine only 11 

32 1 52.Ol6V Corolla 
33 1 52-066T Diplomat 
34 : 1 52.095Q Fatnont 
35 j 5* Corolla 

3d& P-door hatchback 
P&xx eelan. hardtop. mu~s 
Moor E.sda”. hardtop 
2dmr sedan. hardtop. coupe 

!-- 37 / 52.2350 200SX 12.&a sadan. hardtop. mupe 40 lBraking and steering right Cecalarating / 2600 0 2600 lCRAE 
38 / 52-261A Daville (4-dmr sedan. hardtop 50 lU”k”wm Ckcnlerating ) 4900 0 4900 /Misstng vahide algorithm 1 I3 ] 
39 1 52.290C Malibu j&door sedan. hardtop 45 1 Braking (no lackup) Stopped 1 3800 0 3800 [CRAZ jH program - damage routine only 9 

[ 40 1 52.2948 (8210 /3&m/ P-door hatchback j 65 (hkirq (k&up) (slower 1 2000 ( 100 1 2100 /CRASH program. damage mutineonty I6 
;Hprogram -damage routine onty 24 41 / 52.2958 Crnni Wood 4dmr hatchback mupe 55 Braking (k&up) I stopped j 2200 0 2200 CFm 

42 / 52.3208 Corolla 4door sedan. hardtq 45 Braking (kckup) 1 Daoslerating 1 2000 0 2000 Miisingwhide algorithm I II 
43 / 52-334C Cavalier 4door sedan. hardtop 45 Braking (k&up) /stopped 1 2400 0 2400 CRM jH program -damage routine or@ I7 
44 1 54.004v ~orand Prix lldax sedan. hardtop. coupe I 50 )Braktng and steering right ~Stoppad / 4200 1 0 1 4200 /CRASH program -damage routine on&~ 8 

jH program - damaga routine onv 9 45 j 54-020T Electra 4door sedan. hardtop 35 1 Braking (no lockup) stopped 3900 1 0 1 3900 pulh 
46 1 56066V Regal P-door sedan. ladtop. coupa 30 IBraking (lockup) stopped 3600 1 0 1 3600 /CRASH prcgmm -damage routine only 1 0 1 
47 / 5+072f Corolla Pdoor eedan. hardtop. awe 20 INo awidanca actions Stopped 2200 1 0 1 22c 10 /CRASH program -damage routine onty 1 20 
48 / 54-060WpLepe” )4&m sedan. hardtop / 35 jBraking (kxkup) 1 3500 1 0 1 3500 ICRASH program -damageroutineonty j 7 

0 / 4100 ICRASH program -damage routine only I 17 
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1965 NA!ZS Case Summary 

t I I Shikim I Strikina I Sivikim I Strikit-a Slrikina / Strikino 1 Stiikina / Strikino Vehii I Slrikinal 

I I I I Type speed 1 A- l Tvpe Weight ( 

ISdoor/ 2dmr hatctback 35 lhaklng ends&ring right ]Stopped 2200 ) 0 2200 ICRASH program- darr 

/ 69 1 55203CjC.K-seriss p’dtup [Piiup / 25 /lJnknw \stopp¶d j 4000 / 0 / 4000 (CRP 
] 3000 lm 0 1 3000 JCRPSHprogmm. damagemulineonty 

35 1 Braking (tiup) /stopped j 5000 ) 0 1 5000 /c 

40 ~stoppxl 2 - 
3300 
4300 
1700 
4300 
3700 
2100 
2700 
3400 
2200 
1900 

56017T 
-03ov 

5E032T 
56047T 
56125r 
S&2088 
56-2126 
5b229D 
5623SD 

10 
30 
45 
20 
40 
30 
10 
30 

SkJ ped 
SlOmr 

E 
30 ped 
stopped 
SIOWW 
Deceleratin 

stopped 

E 

Slower 
SlaWer 

) M&sing whide algorithm 
[CRASH program - damage routine ontj 
Missing vehids algorithm 20 
CRASH program - damage routine onb 6 
Missing vehicle algorithm 10 
Missing vehide algorithm 22 ’ 
CRASH program - damage routine only 
CRASH program _ damage routine only 
CRASH pqram . damage routine onty 
CRASH program - damage routine only 

9 
19 
15 
19 

JUnknovm 
teering kft 

4500 
4800 
2500 

2100 +--El 
4000 500 4500 
4200 0 4200 

i 3100 0 3100 
4800 0 4600 
3700 0 3700 
3000 0 3000 
2000 1 0 2000 

CRASH 
-I-- 
$!ng 

program -damage ! mutine c --a 
SH program -damage routine only / 221 

whide a@rifhm 
ICRASH program -damage muline onb 

35 ) Brakhg (no k&up) @Pped L&X/ 4dwr hekhbadc coupe 

/er 
I Pped 
SbP 

k 

St0 
slower 
Deo3leratin. 

93 
94 
95 

-iii- 
97 - 

58.2488 
582530 
5826OC 
58334D 
58-337c 

40 Braking (bdwp] 
25 Braking (no lcdup) 
30 No mnidawa actions 
70 Braking (lockup) 
55 Braking and steering &ht 
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1965 NASS Case Summary 

alng v&ii algorithm I ‘9 I 

+I prc~ram _ damags routine onb 26 1 

1 CRASH program - damage routine onJ 

iH program - damage routine only ‘6 1 

/CRASH program-damage routine only 

129 ! 67-217C IAanrd j3dmd 2door hetdbdc 25 /Braking andsteeringright IStopped 1 2200 / 0 ( 2200 /CRASH program-d~~magemutineon~ 6 I’ -. 
130 j 67.245C F-series pi&cup Pi&up 10 Braking end steering 1st’ Decelerating 3500 0 3500 CRASH pqram - damage routine on’y 7 
131 / 67.246C Coronet’ 2&or sedan. hardtop. mupe 30 Braking (lockup) Daelerating 3500 0 3500 Missing vehide algorithm 20 
132 j 67.2471) Bobcat stanon wagon 25 Braking (lakup) Dee&rating 2600 0 2600 Missing vehids algorithm ‘2 
133 j 67.25’C Regal P&xr sedan. hardtop. a~lpe 20 Brakhg (no k&up] stopped 3200 0 3200 CRASH program - damage routine on?, 10 

1 ‘34 / 67-2668 (F-saries pickup Pickup ’ I 50 IUnknorm /Slows 1 3300 I 500 1 3800 IMissing vehida algorithm I ‘7 1 
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t965 NASS Case Summary 

striking sbiking SM SbUdc Sti Sill& SbUdr StlUCk SNck Stnrdc 
Number Case VeMe Vehide Vehlde Vehide Vehiie Vehide Vehl Vehll Vehida Vehide 

Longitudinal Lateral Model M&e Modei w . Travel Attempted Acddent cwtl 
Deb-V Dens-v Year Tvpe Speed AvOidlWCr Tvpe We’ght 

__ I 
96 56336D -14 1 6’ Plymouth Horizon S&or/ 4door hetdrback mum 30 No impact bed v&rids stopped 2200 
99 56345B -16 3 64 Buidc SlC).tl& 2dmr sedsn. hardtop. mupe 0 Aaabmting and steering left Lead vehii stopped. turning leh 2400 
‘00 563bC -14 1 63 RellSU’t Akianm 4-dmr SsdPJl. hsrdtop 0 No sMidana actions 2000 
101 564’68 -21 0 76 Datsun 710 4dmsul.en.hsRnop 0 -, 

Lmd vehiie stopped. turning Mt 
No txvoidana t&ions Led bwhide stoppd. turning Ieh 2400 

102 j 59.07OW) -15 j 0 1 60 l&rick 1 Lesabre 12dow sedan. hardtop. mum 1 0 1 No svddance actions 1 Leed vehii stopped j 3500 1 
tolet j K-series p’ckup 1 Piiup / 0 1Nosvr 

“3 1 60.2608 J -15 3 ( 79 lVan 0 INo avoidance actions 1 Lead vehicle stopped 4000 1 
“4 / 6tiO6B]- -12 1~ 0 j 70 IFord / Mweric j2dmr sedan. herd&p. coupe ! 0 1 No svoidanm adions 1 Lead vehide stopped 1 2500 
‘15 / 80314C] -9 )Oml 73 /Ford (LTD !2-door sedan. hardtop. mupe i 0 1 No avoidance actions ) spedtics cnher / 4300 
‘16 
‘17 
“6 

6’.06N --/ -7 0 66 IPlymouth b&&da 12dmr sadan. hanhop. mum 0 No avoidance ections (Lead vehick stopped 2600 
6’.1O’P -14 I -6 76 I American Motors Pacer /Zdmd 2door hatchback 5 No ewidenoe actions ]Leed vehicle demlerating. turning tight 3200 
61-1’90 -10 / 0 79 /Datsun ) Pickup 1 Pickup 0 No avoiderroe actions 1 Lead vehicle stopped 2400 

I19 ( El-2548 1 -12 1 -2 I 63 IDOdge /Dart p-&=x ssdsn. hardtop 
120 / 61.2708 / -14 / I / 60 ~Volkswagen IRabbit ! 340~1 Pdmr hatchback 
‘2’ 
.A.. 

6’.277C -14 1 0 73 P’ymouth Satellite 4door sedlm hardtctp 
63043T -10 / 0 66 Volkswagen Beetle 2dmr sedan. hardtop mupe 
67.015R -17 / 0 76 Chevrolet Other Pickup 

124 67.025P -19 1 2 77 Oldsmobile Delta-66 4door sedan. hardtop 
) 67Om ‘25 -‘I 

-10 
-13 

1 
0 
0 

76 Ford Mustang 2dmr sedan. hardtop. mupe 
72 Dodge B.W.series pickup Pickup 
75 Chevrolet El camino Auto based pickup 
65 Dodge Unknarm Pickup 
73 Cadillac El Doredo 2door sedan. hardtop. mupe 

MercBdes Benz 200 series 4dca sedan. hardtop 
87-246C -20 0 64 Datsun Maxima 4dwr sedan. hardtop 

‘32 67-2471) -I2 0 71 Volkswegen Beetle 2door sedan. hardtop mupe 
133 67-25’0 -10 1 79 Ford Fairmmt 2dmr sedan. hardtop. mum 
134 67.2668 -17 1 77 ch?wQlet Monte Carlo Pdmr sedan. hardtop. mupe 

t t 
E 

0 
0 --_- 

35 
0 
0 
0 
'0 
0 

L 

0 
0 

0 

IO 

'0 

5 
0 
‘5 
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1995 NASS Case Summary 
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