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APPENDIX A BEST COFY AVAILABLE
BIBLIOGRAPHY
"3 SAE

AN - 7808%8

Tl <= The Near=Tarm Prospect For Automotive Electronics! Mimicars’
Regsearch Safatw Vehicle

AU - Friedman, Dornald; Belohoubek, Erwin (Minicarss Imnc.s RCA
Laborstories)

S0 < Society of Automotive Emgineers Proceedings No. P-74

IT -~ MICROPROCESSOR; ANTISKIL DEVICES: ELECTRONIC DISPLAYS; RADAR}
VEHICLE SAFETY . :

AB -

As President of Minicargr Inc.» Mr. Friedman provides overall
direction and intesration of afforts in the conduct of all programs and
rroJects. Such direction has seecifically involved the socio-palitical
and economic cost/berefit analusis of accidents and tramseortation
missionsi the develomment of electronics mropuylsions susrensionr enerdw
manasement,» passive restraint and crashworthy structuyral subswstems for
the Research Sarety Vehicle anmd other diverse NHTSA rrograms; as wall
as the develorment of electric ard hubrid-electric vehicles.

As the head of Microwave Intesrated Circuits at RCA Laboratoriess
Dr. Belohoubek is resronsible for the develorment of sctive and eIssive
Microwave Intedrated circuits, including transistor amplifierss
mgltimsliersr active microwave filters, various solid state radars and
ather microwave subsystaems.

-z-

AN = 770662

TI = Tandem Anti-Lock Systems for Air Brakad Vehicles

AU - O'Kgefer P. J.7 Hutchinms, M. L. (Bendix Heavy Vehicle Swstems
Grous)

SO0 - Society of Autamotive Endineers Technical FPaser Na. 7706862

IT - AIR BRAKES; ANTISNID DEVICES; BRAKES; TRUCK TRAILERS

AB -

Tandem amti-lock sustems have recently begunm to arecear on
air-braked vehicles. Thaese desidns provide a3 cast effective sustem
while still meetind the Performance reauirements of FMVUSS~-121. Houwevers
thew cannct be wniversally asslied to all vehicles without reservation.
This marer discusses Possible tandam anti-lock swustem configurations
and factors influencing their asplication to different vehicle and
susrension tures. These discussions will be based on computer
susrension model studies and vehicle tests. Tandem anti-lock vehicle
tast data will be showrn along with comsarisons to axle by axle
anti-lock comtrol rerformance.

_3-
AN - 760348
Tl -~ Develorment and Evaluation of Anti~-Lock Brake Suystems
AU - Cardonr Maurice H.; Hicknerr George B.i Rothfusz, Ralerh W.
(Bendix Core.)

S0 - Societw of Automotive Engineers Tachnical Parer No. 740348
IT - BRAKES/ PASSENGER CAR PERFORMANCE} SKID RESISTANCE
AB =~

Anti-lock systems which effectivelw srevent wheel lock have been
develored Tor pssserger carss trucks, articulated vehicles and buses.
Six anti-lock system corfigurations involving individual wheel and axle
control are discussed. Also discussed are techniques for evaluating the
rerformance anti~swystems; imcluded are atraight line brakingr the use
of 3 split coefficiert surtace and braking in a turn. The rasults of
comeriiter simulation studies and vehicle tests conducted to evaluate the
Performance of the various anti-lock sustem confidurations are
presented. It is concluded that the best anti-lock swustem contiguration
for 3 earticular vehicle reauires a trad2 off amond vehicle design
~harcetericticas dogired Tryel of brakirgs and vehicle handlina
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AN = 73001:3

TI = Electroaics and Automotive Enginwering

AU = Ziomek: -Josemh F. (Ford Moator ,Co.)

30 = Society of Autometive Eneinewrs Publicatiom Nu. P-222

IT - ELECTRIC CONTROL-ELECTRONICT AUTOMOBILE INDUSTRY: FUEL COMTROL:

. COST ANALYSIS

AB -
A discussion wf the automative industrre reluctance to imelement

hew electronices amelications, this Parar examines the basis an which

desisn ¢noineers accemt or redect automutive electronics desiwnms.

Unless these new desisns damonstrate economic wr abthar advantases ovae

desiosns emanatine from traditional techaolose, thew will be rejected.

However, there are now several areas of uncontested @lectronic

amrrlication: fuel metering. emissiong/diasnostics. antishid, radic,

headlame dimmer, and seat interlock., A careful cost 2ffective stude of

future imelementation of wiectronic scstams is [ T-57,1 T B O



COMPENDEX (ENGINEERING INDEX)

b twt A -t
2/9%71
722510 ID NO.=- EI720422910

ELECTRONIC BRAMINIG SYSTEM.

Hares, Edward J.$: Mesginswn, Georse W,

Kelsavr-Haves Cos Romulus, Mich

Int Conf on Automnt Elaectron, Proc, Dearborn, Mich, Sae 2%-27 1972
Publ by SAE (P-=-72/74), Warrendale, Pa, 19723. Also Available from I[SEE
(Cat n 73CHLZ42-3YT), New York, NY » {11=113

Elecztronic braking svstems for air-brake vehicles have besn required
br the Fedaral Motor Vehicle Safety Standard 121 since 1973, Prior to
the immlementation of the standard. heavy trucks reauired 230 t%  4%0
fFeat to stoe from 40 M, P, H. an a dev surface. A passenger car 2an
make the same stom within 200 faeet, To redyce this Jdifference and
avoid Tateral instability, Standard 121 requires air-brakas vzhicles Fo
stop within 2?3 feet and raomaln within a 12-foot lame withouot
sustained whaewl 1ok, Most vehizles reauire an ¢lectronic braking
system known ag antilock or antiskid to meet the no=whaesl Jock
requirement. Ceiticism of antilock e~ stems amrparaentl: stoms Ffrom (1)
maintenance cost, (2) misunderstanding of omeration, (3) the
cogt/benafit, (3) svstem Failuras, and (F) resistance to government
refulations. There 9 obsactions are discyssed. & refs.

DESCRIPTORS: (#ERAKE3s AIR: #Control Eauiement), (MOTOR TRLCKS,

Legislation), (CONTROL EQUIPMENT, ELECTRIZ, Susts).
IDENTIFIERS: ANTILOCK ERAKE CONTROL
CARD ALERT: 402, 432, 463, P02, 71%, 732

3/35/2
A79146 ID NO.~- E17&12771484
ANTI-LOCK EBRAKE SYSTEM CONFISUIATIONS.
Anon
Automot Eng v £4 n 2 Feb 1974 p 33-4% CODEN: ALEGER
Possible wconfiguration of an anti=lock braking sy 3tem rangse from
fully independent sinele~wheel c=ontrol to a common cantrol  for alll

whaels on the vehicle. However, practical considerations genarall,
Timit the salaction to either individonal wheel control ar L sommon
control of the wheals on a singla axla. Zince the vehicle is usunalls
reasonably stable even without anti-lock braking and the Twad

variation on anv fiven wheel 1s relativelv small. the Performancs
demands Placed on masgseneer—car anti-lock hardware are l@ss severs
than most other amelications. The hishwavy tractor imprses 4 Jiffarant
set of wconstraints on the anti-=lock svstem desizner. Stabilitv and
storPPing Performance are established bv government resulation., " Thgrae
is o9orwater concern  about inPuts to *the stgerinn svatem caused by
unbalanced brake forces across the Ffront axlae. Fgar axle loads can
vary by a factor of  ten. Most anti-losk svetems which mgebt the
ryauirements of FMVST 121 are of the axlae=control contiguratian,
reprusenting a comPromise on the cost-benefit scals which is biased
toward greater bDanefit at higsher cost.

DESCRIPTORS: (+AUTOMDIBILES, #Brakaes), SONTROL SYSTEMS, ADAFTIVE,

CARD ALERT: 602, Ghay 731
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3/%/2
440304 ID ND.- EI7481046023048
ELECTRONICS AND AUTOMOTIVE EMGINEERIMG,
Ziomek, Joseeh F.
Ford Mot Co, Dearborn, Mich
SAE  Sme: Pubil n 323, TRE/IEEE Conk, Tuytarial Seis an Ailtom

Angr _wm
L aa SO

Electron, 'Detroit, Mich, Faeb 27-23 1974, Pam 740013, »
CODENS <AE3AZ

A discussion of the automotive industrv’s relyctance to imelement
new ¢lectronics apmiications, this maper examines the basis on  which
desi®n aenginesrs acceet or reject automotive electronics desisns.
iUnlass these new desisns demonstrate @zonomiz or other advantazaes ovar
Jesisns emanatine from traditional technolosv, thev will be ravected.
Howevar, there are now sevaral araeas of unontested elaectrontc
armpiication? fuel meterins. emizsions/diasnostics. antiskid, radio.
headlame Jdimmer, and seat interiock. A careful cost effectivencss
study of future 1melementation of electronic svetems is recommended.
1 raef.

"DESCRIPTORS: (#AUTOMORILES. #Electronic Esuimsment),

CARD ALERT: 442, 442, 719%



TRIS (TrRAnSPORTATION RESEARCH [NFORMATION SERVICE)

20/7/1
0S40 oA
COST-BENEFIT CONZIDERATIONS FOR DETERMINING PRICRITIES IN FAFETY
STANDARDS
Langner, UWernyrs Lincke » Wolfeane
Volkswazenwert A5, West Sermany .
H3=-201 735, Procesdines, International Consregs on 1278 Monoeramsh
Automotive Safety (4 th), Washi neton, D. S., 1273 » H3=017 155
SUBFILE: HSL .
Volkswasen’s revised benefit=cust tychniwues are discussad. It is

shown that benefit-cost 2onsiderations areg useful tonls in
establigshing a aualitative and auantitative scheame For comeparine
different pPossible safatv standards. After the safetr eroaram

objectives and pParamebters have been Jefined. the bemefit and cost
elements to be i1n:zluded are JdJetermined, alons with their auantitative
values and constraints. Cost is defined in terms of zuet uf Pyrchase,
oPperating cost, and maintynance and rePair cost. Safetr measure
benefit is Jefined as the reductiom of accident—rcauged Jamase. Four
safebty measures (a mandatorr thrye—eoint belt s.sbtem. a Passive
Lrestraint sestems A speciallv reinforced automobile  Front structure
combined with mandatory active belt svstems and the imeryved front
structure combined with a Passive restraint svetem) are graphicall,
rupresented 1n a2 svstem of coordinates whers benefit is Platted
aAgaA1nst coust, It 13 conuiyded that a massive restraint s stem s
advantasgous 1n  combination  with 2 reinforced Front structure if an
amount of 831 or more 1s to by lrncurced. The followina methods were
ysed {in the revised cost-benefit areraoach: nonlinzar omtimtzation



commputations to comeute consistent safety measure combinations. aled
thus Jdetermine consistent test conditions’) and a sensitivity analrsis
to  investivate the effect and variances of societal cost fisurws.
freamuencies of the various tvees of accidents. and effectivenaess
ratine assessments. In order to show whether the incormoration of the
new safetr measurey is useful and at what total cost. the followine twe
oPptimization calculations are meerformed: an omtimized benefit-cost
function for roof maddine and imeroved door lockst and the erfects of
these measures on other safetr measures such as alcohol interlock
srstems, antilock scstems, safety distance warnine devices. and
constant beam width control. The societal cost fisurwes for fatalities
and injuries derived by Volkswagsen and the National Hishway Traffic
Safety Administration are commared. It is shown that the curve of
oPtimized total benefit is chansed considerably by the variation of
sociwtal cost figures. The fresuency of a certain tvre of accident
significantly affects the benefit pmroduced by a safety measure
desisnaed to reduce dJamage causaed by the specific tvpe of accident.
The oetimization mrocedure is aemlied to several sats of varvine
effectiveness ratings resulting from shifts of cumylative freauencr

curves of fatalities by accident immact velocity. A comerehensive
picture of the results of sensitivity anpalveis are siven. For
structural imerovement measuraes., congsistent test conditions were

commputed as a function of total cost. The curves of the test velocity
for frontal, laterals and rear imepact tests are then elotted versus
one another for assumad variations in inmut data. The 9rarh shows a
clearly Jdefined band of consistent test velocities for the vehicle
rear and side as Presented at the Fourth International Congress on
Automotive Safety, San Francisco, 14-1&6 Jul 197S.

207772
906296 DA

AUTOMOTIVE ELECTRONICS: CHALLENGE TO DESIGNERS

Automotive Ensinewrine v84 n3 1976 Monosrash p32~-7 H3-017% 297

SUBFILE: HS3L

The Fileld of automotive electronics is discussed in asmects of
Princirles, technolosvy., desisn ehilosorhr, cantralization, dasign
Problems, current activity, and future trends. Electronic eprincimies
discussed concarn intesrated circuit (solid-statae) samiconductors.
The erincieral element of solid-state circuitry is silicon, in which
covalent bonds mac be established with the lack of free electrons.
The semiconductor material mav be imeroved by arsenic or phosehorus
adjditions, controllable for charve mreponderance and mobility
characteristics. Technolowy of szolid-state circuiterv has eroceaded
from invention of the moint contact transisgtor in 1947. By the
mid=19350“s a mhotolithosramhic mrocass aided rproduction, and a new
industry was exPandine and findine new amelications. Immlementation
and production of metal-oxide—-semiconductor devices was Jjustified by
the late 1%40“s, and wide-scale introduction of electronics in the
automotive fiald besan. Solid-state davices also found armlication in
computer. entertainment, and aerosmacs fields as solid-state devices
were combined to form intesrated circuits of more than 100 components
and large-scale intesrated circuits with over 16,000 comeronents.
Automotive electronics became increasinely somhisticated in  such
aprplications as the intesrated circuit echim for an analog/disital fuel
saensor. Desisn philosorhvy has revelved around miniaturization, 1ow
voitase reauirement, and minima)l Power loss characteristics., Low cost
is bwcomine another attractive factor, with cost-gffectivenass as the
final ecriterinn for automotive apelications, Automotive design
amelications hidve enforced more stringent omerating conditions than
ather fields of uses introducing dJdvpamic svstams and adverse
environmantal conditions into the function/affect relationshim,
including elwctrical, thermal, mechanicals and c¢limatic stresses.
Arsuments on the issue of centralization of the automotive desien



package arw 9iven, favoring the subsrstem aeeroach with at lTeast thrue
areas of concentration: adsacent to the ensine to provide electronic
contral of the Ppower unitt near the driver to provide iLnstrumentation
and switcheear cluster <ontroll and in the luygease compartmant for
auxiliare svstems. The subsvstem approach is Preferred as offarine
desion flaxibilitvy. Hybrid control gsystums and unidue zontrol desisns
are also considered for utilizine electronics in the automotive
desian, Current activity in solid-state technolosvy in the Unitaed
Statas, Jaran, and Europe 13 fozused on imerovament of existine
srstems, implemantation of new ensine control devices, develoement of
new auxiliary systems, and larse-~-scale integration of systems.
Electronic fuel indection is used to illustrate Prosress in automotive
solid=-gstate electronics. Other aepplications beins develoered include
antiskid <ontrol, automatic headway monitorine, digital dismlav,
imraired driver control, transistorized ignition, monitorineg, disital
Based on mapers prresented at the Inst. of Electrical Enginaears
Conference on Automotive Electronics, London, S=3 Jul 1976 (see H3-01%
<35).

20/773
206266 DA

THE STATUS OF AUTOMOTIVE ELECTRONICS IN THE U.S.A,

Jones + Trever O.

General Motors Proving Groundss United States of

HS~019 325, Automobile Elyctronics. International 19754 Monograeh
Conference » London?. 1976 pS5=3 H5-019 327

SUBFILE: HSL .

A general review is pProvided of four broad, related areas of
automotive e@lectronics activities in the U.3.? imProvine existing
electronic and convertine electromechanical gvstemss’ arplication of
electronics to engine controld application of wlactronics to new
srstemss and intewrated central computer systems. It is sugvested
that low—-cost transducers and actuators continue to present maJjor
barriers to develoement, but pProgress is continuing. Lone-ranse
davelopments of svstems to assist drivers, such as imPaired-=driver
detector and automatic radar brakes are described. Multiplex wirins
srstams and diwital diseplavrs aru sugvasted as shortar-range
develorments. There is a eorowing appreciation on the peart of
automotive wenginears for thae carability of microProcessors and the
Flexibility of disital electronics, but the automotive enginewr neads
to pProvide more dutailed characterization data to suprort computer
modeling and erosramming in order to fylly wutilize this capabilitv.
Two challanses for the electronics ensineer are stated: near—term
achievament of cost-effective intesrated electronic srvstems and
longer-ranse development of cost—-affective svstems to helep reduce

driver—caused accidents, with particular attention to the drinkineg
driver. Earlier rredictions of 10% of the cost of an automobile beins
remraosaented by wilaectronic svstems in the 1780”3 is consideraed

conservative in view of the applications which are Possible and
rrojacted. Conference held in London, 6=2 Jul 1976,

207774
9035297 DA

SENSIBLE SAFETY: I35 IT IN YOUR FUTURE?

Driver V1O n3 1977 Monosrarh mib=? H3-020 31l

SUBFILE: HSUL

A rasearch safety vehicle (R3V) daeveloped by Minicars, Inc. of
Goieta, Calif. workine® under contract with NHTSA is the result of
months of analvyzing data on automobile accidents, and is on a
cost/benefit methodolosy to determine which safetr features would be
included. I1f the benefit did not exceed four times the cost, it was
not inciuded. The cost/banefit mathodolosy assumes that safeby
features do not sell. The car is buiit on a 104-inch wheelbase with

A-7



unitized construction and weishs 2,000 Ibs. The bodr is a thin-wall
steel structure filled with polvurethane foam which acts as a shock
absorber and braces the thin sheetmetal structurae. The 200 1bs of
foam «cost $1,200 but could cost 81 mer 1b br 1730. The ensine 13 a
1500cc Honda Civic stratified charse mounted amidshims with a
five—-smeed transmission. Gas milease is estimated to be 24 mee =itvw,
37 mee oren road and 30 mpe combinwed. The body 13 a eplastic “"wliove"
that provides a soft skin rather than the standard shaet metal.
Electronics will include a microerocessor-controlied information
center whichs 1n addition to standard dashboard information will read
out safety malfunctions. The svystem also inciudes a microwave radar
which shows location, seeed, direction of other cars and obstacles.
If a crash is unavoidable the svystem automatically activates a srecial
braking svstem. A mogsible add=on to the microrrocessor is a memory
unit that detects driver immainment throush preprogrammine of "driver
sisnatures”. Mass-produced cost of the minicar would be about 33.%00.

20/7/%
901972 DA

COLLISION AVOIDANCE RADAR BRAKING 3YSTEMS INVESTIGATION~—-FHASE 1
STUDY. FINAL REPORT

Wone, R. E.3 Pavna., D. V.3 Grierson, W. 0.3 Troll , W, C.

Bendix Res. Labs.» Southfield

1974 120, H3-301 233

AVAILABLE FROM: National Technical Information Service

CONTRACT ND.: DOT-H3-4-00713% Contract

SUBFILE: HSL

The feasibility of an automotive radar brakins svystem suyitable for
instalilation on all iJ. 3. automobiles as standard esuierment was
investigated on the basis of utilizing state=of=the—art technology and
demonstratine <cost effective mPerformance in terms of Praeventine
accidents otherwise caused by inattentive or tardy driver resmonge, A
technolner surver idantified several radar brake svystam «=oncemts

axisting in demonstrable hardware and camable of automatically
responding to and avoiding immact with obstacles on a collision
course, To assess the c¢cost effectivenass of radar brakes, four
seneralized baseline srstems were defined: automatic noncoomeratives
automatic cocmurative! sami~automatic noncovewrativaes and
semi—-automatic coomerative. These faur svystam trees were then

considered in regard to their effectiveness in ereventine accidents of
certain catevories Judesed resmonsive to their respective Performancey
camabilities. Accident tymes, descrirtions and freeuencies were
sucrvered and catesorized from a selected samepie of 21,000 resorted
events in Texas. This samele was used to estimate the total annuyal
nationwide accident morulation by catesory and societal ecost as
determined from a formula involivine fatality, indury and propecty
losses, Results of this sgtudy indicated that ¢the Automatin
Noncoorarative Radar Brake svstem was cost effective at an initial
consumer Cost of $211. However, the assumetions resuired to validate
this conclusion were! Remt. for Jun-Sap 1774.

20/77¢
264199 DA

ELECTRONICS AND AUTOMOTIVE ENGINEERING

Ziomek, JF

Societv of Automotive Ensineers’ .2 Pennsvlvania Plazaj Hew Yorks
10001

Ford Motor Comeany

Feb 1?74 pm 22%5-227 1774

REPORT NO.: BAE Parer No. 7400133

SUBFILE: HRIS

A discussion of the automotive industrv’s reluctance to imelement
new electronics apelicationss, this maper examines the basis on which

A-8



design ensineers accert or revect automotive electronics designs.
Unless these new desiosns demonstrate economic or other advantasaes over
designs emanating from traditional technolosvy, they will be resacted.
Howevaer, there are now saveral areas of uncontested electronica
arplication: fuel metering, emigsions/diasnostics, antiskid, radio.
headlamp dimmer, and seat interlock. A carefuyl cost effectiveness
study of future imPlementation of electronic srstems is recommended.
From: Automotive Electronics, 36E 3P-333, 223-227y Fabruary 1974; ZAE
Parer No. 740013.

20/777
168666 DA

NEW ANTILOCKING DEVICE FOR COMMERCIAL VEMICLES OPTIMIZED IN RESFECT
OF ACTIVE 3AFETY AND COSTS

Reinecke, E3 Weise, L

International Fuederation of Aute Technisues Enes 3 Avenue du
President Wilson F 75116 Paris France

Analvytic L m» German

SUBFILE: TRRL: IRRDS HRIS

To 1increase the active safety of motor vehiclag, electronic
anti-skid reooulatine sgvstems have beaen developad. The main
requirements made with resard to the function of the regulating svstem
are as follows: short brakine distance, stability of course and
steerabilitr in all drivine situations. A regulatine svstem will
fulfil these reauirements in case of most of the commercial vehiclies
in an ortimal wavy if all whewls of the vehicle are resulated

individually, However, in seite of a full integration of the
wlectronics., such an individual resulation resuired a comearatively
hish exmpenditure often not beins made for reasons of economvy. In
order to obtain a more favourable cost~benaefit relation, messrs
Wabco-kWestinghouse have develomaed A4 so—called diasonal resulatine
svstem as an alternative to the individual resulatine srstaem.. Due to

4 noval tvre of arranging the raesulating circuits, a considerable
reduction in cost is obtained, the efficiency baing neariy the same as
in the cage of the 1individual regsulating gsvstem. APart from an
analrsis of «cost it will be remerted on brake tests bv means of the
new resulatine svstem in comearigson with the individual regulating
system and welli-known simrle svstems. The tests will not onlvy be made
on straigsht roads with a homosenaous Coefrficient of friction but also
on roads with a different coefficient of friction between the left and
the risht of the vehicle =nd in bends. /Author/TRRL/ This rerort was
Presented at the 16th International Automobile Tachnical Conaress.

20/7/8
143993 oA

COLLISION AVOIDANCE RADAR BRAKING SYSTEM3 INVESTIGATION., PHASE Il
STUDY. VOLUME II. TECHNICAL REPORT

Wona, RE; Faris, WRs Grierson, WOI Troil, WCs Powell, YM

Bendix Research Laboratories: .20300 Ten and One-Half Mile Roads
Southfields Washinston: Michigans D.C.? 430765 205790

Ser 1974 Final Ret. 187 pe 1975

AVAILABLE FROM: National Technical Information Service $S23S Port
Roval Road Serinwfield Viersinia 22161

REPORT NO.: RLD-3025-Vo1-23 DOT-HS~-802-020% PB=-233817%5/923T

CONTRACT NO.: DOT-H5=-4-00913: Contract

SUBFILE: NTIS: HRIS

A computer simulatien mProgram was amploved to evaluyate the srstem
cost-effectiveness of 36 automatic/s radar brake svstem confisurations.
The wffucts of chanoing srstem design parameters and uvrerational
diffarences within each system were examined, 1?73 traffic accident
data sources reepresentinse six states and six counties werwe seiected to
Provide the jar9est eractical data base and to reduce biases due to
geo9ramhic, econemic and rerortine agency influences. Svstem
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evaluation was made in a comparative form to show the estimated values
to society over the lifetime of the vehicle and benefits wera
estimated in reduction of fatalities, induries, and promerty Jdamase.
The study results indicate that an automatic/noncoveerative radar
brake srstem can be desisned which <could effectively summress the
false alarms due to non—hazardous targsets and still be cost-effective
in reducine motor traffic accidents. See also PB-238 174. )

207779
143997 DA

COLLISION AVOIDANCE RADAR BRAKING SYSTEMS INVESTIGATION. PHASE II
3TUDY. VOLUME I. SUMMARY REPORT

Wong, RE3 Faris, WR! Grierson, WA3 Troll, WC? Powell, ‘M

Bendix Research Laboratoriest .20200 Ten and One-Half HMile Roads
Southfields Washinston: Michivant D.C.3 4807¢1 203570

Sem 1974 Final Ret. S3 e 1976

AVAILABLE FROM: National Technical Information Service 3235 Port
Roval Road Serinesfield Virginia 22141

REPORT NO.: RLD-8038S-Vel=-{3 DOT-HS-802-019% PB-238174/23T7

CONTRACT NG.: DOT-HS-34-00913% Contract

SUBFILE: NTISS$ HRIS

An instrumented test automobile eauirmed with an
automatic/noncoorerative radar brake svystem was used to sather and
classifr exmarimental data on radar false alarms as a function of
various radar s3svystem earameters such as! detectiosn ranse cut off
(RCO)» antenna beamwidth, ranvse delar and vehicle velocity. Thae tast
vehicle was driven over three roadwars under actual traffic conditions
within the metromolitan area of Detroit, Michisan. The roadwars tveifvy
much of the hish densitv., hish gsmeed, urban and suburban drivinse in
the United States. Results of the test erosram showed that both the
detection ranse cut off and antenna bevamwidth have a epronounced effect
uron the false alarm eproblem’ the ranse delavy and vehicle velocity are
of sgecondary imeortance. Analvtical analvses were also rerformed to
datermina the effects of radar desisn marameters such as beamwidth and
freauency on rain clutter and radar detection erobability Ffor three
target classifications rangine from pedestrians to full size massangser
cars. A computer simulation perosram was emerloved to evaluate the
svstem cost—effectivenass of 346 srstem confisurations. Zaee also PR-237
S44.

20/7/710
0307954 DA

COLLISION AVOIDANCE RADAR BRAKING SYSTEMS INVESTIGATION: PHASE I
STUDY

Wone. RE; Pavne» DV: Grierson., WO Troll, WC

Bandix Resaeaarch Laboratories: ,20200 Ten and One-Half Mile Road;
Southfield’ Washinstons Michisansy D.C.3 430763 20590

Oct 1774 Final Ret. 120 ee 1974

AVAILABLE FROM: National Technigal Information Service 5225 Port
Roval Road Seringfield Virgsinia 22151

REPORT NG.: RLD-72%73 PB=-237344/7SL

CONTRACT NO.: DOT=H3=-4-Q0713% Contract

SUBFILE: NTISs HRIS

The feasibilitv of an automotive radar brakine system suitable for
installation on all U.S3. automobiles as standard esuiement was
investisated on the basis of utilizine state-of-the—art technolosv and
demonstrating cost-affective performance in terms of preventing
accidents otherwise caused by inattentive or tardy driver resPonse. A
technonlney survey identifiad several radar brake svstem concests
existing in Jdemonstrable hardware and camable of automatically
responding to and aveidine immact with obstacles on a collision
course. To assess the cost-effectivenwss of radar brakes. four
seneralized basaline srstems were defineds Automatic/noncoomerative;
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automatic/econopsrative: semi-auytomatic/noncoomerative: gami~aytumatic/~
coorerative. These Four syetem tvmes were then considered 1o reeard to
thair effectivengss 1n Preventine accidents oFf certain catesorics
Judred respPonsive ta their respective performance capabilitice.

227772
R023%87 DA

AUTOMOBILE TRANZFORTATION oO3T TRADEDFFZ

Husted , Robert A.

Demartment of Transmortation. Enerey and

H3=-201 73%, Frocewdines, International Consraess on 1373 Mongacash
Automotive Rafete (4 th), Washi neten, D. C., 157% e HZ=017 19%

SUBFILE: H3L

The results of cost-benefit studies ralated to the air ayalite and
Accident cost  of Automebile transeoctation arz Praesented. Current
estimates of the mavor annual socziatal costs eper aulomebile in the
United States are summarized. Cost catesories ares amortized first
cost, fuel and hishwar zosts.  auto accident losges., maintenance arnd

9arases parkine and tolls, and air quality lyzsgs, Avirasg costs an
berefits are givaen fur the 19784 to 197% change in fzderal Emiszion
Control  3randards (EC3) for new zars, Mew zar incremental first

costs, Fuel 2onsdmmtion insremental costs, and air aualits bancfits
"are Presented for the mresent baseling viaidation catal,.st 2% and the
Followine alternabive EC3s: the California 735 Freeze Cimpraved
oxidation catalvst scstem with & Tean burn Gneine arel P anbersd
stratified charse siving hyvdracarbon (HZ),  carban monside 10100 ard
nitreoean  oxide  (Nix) Tevels of .93, ? and 2 scams Per mile,
respyctivelv)s the Statute 77 freeze {advanced o-~idation catal, st
srstem with lean burn and oxidation catalvyst aivips HC, COs  and NO
levels of .4, 3.4, and 2 grams ePer mile)s arnd the Skatuw 72 Froeese
(advanced dual catalyst svstem 9ivine HC, 0O, and PO Tavels aof 3,
3.4, and .4 2rams per miles resmactivelr), The re3ulting benefit=cosi
ratio tradeoffs arg aiven. Henefit=cust data for current lap—=shoylder
belt and air baa/lap beli restraint svstems Afe 2ivoen. Eata From
nearly 1.9 millian acczident-snvolved care in the stat:s of New ‘York,
North Carolina. Ta.rasy,  anc Washington ary analvzed to determine the
imeact of car size on the rick of fatalib. or serioys indursy. T
results pPermit the Futire 2t fects of small car usaae to be pProsected.,
The correlation of fFatalaity and derious indjure risk to the weiaht of
the wvahicle Jdrivar and  the weizaht of the vehicle hit are shown. A
methodolvew jg develomed with an emmirical basis ta  auantify Ehie
influence 9f factors for Projectine relative fataljt, and insury przion
for each of the following accidant catedoriess multi-car, §inala car.
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and car-tryck. The relative rfatality and serious lnjury risk
rroyections (with or without restraints) of all injurr catevories 1s
shown. In all cases. the risk level in 1985 is lower than in 1974, if
mandatory massive restraints are included. If not, a 20% raisk
increass in 1935 resylts with the small car shift, Ecoanomically,
projected fuel consumeption benefits are shown to exceed incremental
accident losses. The immact of the 5Smeh smeed limit on  accident
severity is eroJjected. If the smeed limit is strictly enforcud, the
accident fatalitry risk is estimated to be reduced by (5%, and the
benefit for reduced automobile accident losses to be $30 mar annum per
Person. In addition, a 2.5% averagse fuel gsaving is estimated.
Presented at the Fourth Internaticnal Congress on Automotive Safety,
3an Francisco, 14=16 Jyl 1975,

22/773
204350 DA
EVALUATION OF THE COMPROMISES AMONG SAFETY, WEIGHT, COST AND SERVICE
Vaentre » Philieme
Resie Nationale des Usines Renault (France)
1977 21p 3rafs H5-021 552
SUBFILE: HSL
Renault“s Basic Research Vehicle (BRV) and Renault’s production 20

TL are compared in terms of seneral smecifications, colliision
serformance. estimated statistical eerformance. and cost. The
vehicles are similar in mechanical lavout and ¥quimrment, althoush the
BRV is considerablivy heavier and has less interior srace. The Renault

20 TL affords eproteaction for the beited occumants at immeact smewds of
ur to 30 to 60 km/hr. The BRY, for a mrice increase of 257 to 30%, a
weight increase of 11%, and a logs of interior occumant smace of abouyt
10%, 9ives mrotection to belted ovccumants at speeds of between &0 and
70 kms/he  in  frontal colligions, and S0 to 40 km/hr in side

collisions. The cost benefit ratio is a 12% decrease in fatalities.
The s9reatly increased side rrotection of the BRV is reseonsible for
the increase in costs. As side collisions concarn onir 30% of amnl

fatalities in vehicles, the considerable 9ains in those saved do not
rerrasent a significant decreuse in the overall number of meaple
killed in vehicles. A balancy in severity of frontal collisions :ould
be found in a vehicle between the Renault 20 TL and the BRY b+
improving merformance of the restraint svstems in a structure
identical to that of the Renayslt 20 TL. The economic advantasa of the
BRV“s increased side mrotectinn has not been eroved. Presented at Sth
International Consress on Autymotive Safety, Cambridse. Mass., 11-14
Jul 1977,

2W/778
?042%0- DA

VEHICLE SAFETY RESEARCH IN CANADA

Welbourne » Eric R.

Derartment of Transmort

HS-202 301, "Internationa}l Technical Conference on 1974 Monosramh
Exmeriment a4l Safatr Vahicles ¢ 6th) Remor t." Washin H3-021 5%2

SUBFILE: HSL

Canadian research in automotive desien and safety has cantered on
aevaluation, in a Canadian context, of vehicular modifications
originated alsewhere, in rarticular for collision avoidance and
crashworthiness of the massangser automobile. Projects have included
the followines relationshim of headlames to nishttime vision,
includine mathematical modeling of objects on  the roadwars
cost-effaectiveness stydies of imerovements to Jdefoeswing and defrostine
srstems: selection of standards for motor vehicle inspectiuvnss
cogt—effectivenwss studies of various occumant erotection systems:
and a study of inJuries of restrained occumants in order to deduce
what imerovements should be made in the overall occumant mrotectinn
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system. Future  ssearch will tnclude "he  adamrtive  lichavior  of the
driver  to  earticoular  accidant countermgasures., Frasented at the
Conference held 1na Washimeton, 12=1% Ot 1974,

227779
304247 oA

THE CONTRIBUTION OF  VOLMSWASENM TO THE REZEARCH SAFETY VEHICLE
PROGRAM

Lincke + Woléwans

Volkswagsenwerk &3, R2s. and Devel.., Germany

H3=302 %01, “International Technizal Conference on 1974 Marnoeraph
Exmeriment al Safetvy Vehicles ¢ &th) Remor t," Washin H3=-021 i9%

SUBFILE: H:3L

Cost/benefit analvses were derived from anal-tiscal studies of
automobile wuse and accidents and  from technical zansiderations
concernine accident avoidance and crashworthiness, The abseluts
benefit of safat. measures was not taken into consideration. Father,
A g¥arch was made for combinations of safety measures that wouldl rleld
maximum benefit at a siven cust, Sensitivit: anal. ses were uged to
demonstrate that combinations of this natyre are hardl ¢ affectad evaen
by a erave lack of rrecision in the inmyt Jata, Consistent measures
were derived for the  imProvemant of crashworthiness; these are
tabulated. The effect of feontal, Taterai, and rear impacts at
VArious test smeeds on  weiohts and  cust, and the comeatibilitby
problams tcal3ed bv vahicles of Jdiffarine tomer  and mass  wer s
considered. Technical censiderations can e fap towards creatine a4
rational basis faor decizions on which 4 set wof test smycifications iz
to be uswed. Similae considerations mar be aPPiLled te agcident
avoidance measurgs. The methodolosr ecan  be used 1n the Resear:l
" Safety Vahicle Prodg. Present2d at the Confarance held in . Washinaton,
12«13 Det 1975,
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032721 DA
- INTERNATIONAL CIONFERENCE ON OCCUPANT PROTECTION, (2RD)
) Society of Automotive Eneineers: +2 Pennsvivania Plaza: New York:
10001
Jul 1974 Procewadine 419 pe 1974
SUBFILE: HRIS3
This seecial mublication contains the followine 26 pamars presented
at the 3rd International Conference on Occumant Protection held in
Trov, Michisan, Julvy 10-12, 1974: Enerey Basis for Collision Severity,
K.L. Camebell; Automotive Racorder Reasearch=—A Summary of Accident
-~ Data and Test Results, 5.S. Teel, S.J. Paeirce, and N.W. Lutkerfedders
An Inexmensive Automobile Crash Recorder, C.Y. Warner, J.C. Fre, B.
Wilcox, and D. Friedmans First Results of Exact Accident Data
" Acauisition on Scenes U.N. Wanderer and H.M, Weber: In-Demth Aczcident
Data and Occurant Protection——A Statistical Point of View, J. 0O’Dar:
.Develorment of Enersy Absorbins Automotive Structures Using Zcale
Model Twst Techniwues, M.J. Pavlick:s Front End Structures Crash
Resmonse Characterization, L.M. Shaw, G.F. Brammeier, and R.L.
Andersont Crash Enersy MHManasement in Subzommact Automobiles, P.M.
Miller» M.0. Rvder, Jr., and N.E. Shoemaker: Theoretical andg
EXmperimental Investisations an the Crashworthiness of Small Cars, Hood.
‘Schimkat:  BARRI m- ; ancae [ 2zollision Sgneina, G.F.
- Rosst Fluid Crash Sensur, 3, Ikeda, K. Nonaka» and ukushimas The
Develosment of an Air Bas on Collamsible Dashmanal Restraint Swstam
for Risht Front Seat Occumants, N.E. Shoemaker and D.J. Biss: Study on
Air Bas Svstems for Nissan Small-Sized Cars, F. Abe and 3. Ratohs
Human Volunteer and Anthroromormhic Dummy Tests of General Motors
Driver Air Cushion Svstem, G.R. Smiths E.C. Gulash. and R.0G. Sakers
. Anthromomorehic Dumm+ and Human Voluntewr Tests of Advanced and/or
‘Passive Belt Restraint Systems, T.H. Glenns The Efforts of the

-

National Hishway Traffic Safety Administration in the Develoement of
Advanced Passive Protaection Srstems and Child Rastraint Systems, C.E.
Strother and R.M. HMorgans Develomment of Enerevr-Absorbing Safety Belt
Webbing, J. Takadas A Force Cimitine Svrgtem on a Threae=Point-Belt
Srstem Dermending on Crash Velocity, D. Adomeit: Performance Matrices
of Four Restraint Systems. U. Seiffert and W. Schwanzs Imerovad
Restraint for U.3. Army Aircrewmans R.W. Carr and W.d. Nolans  An
Introduction to Scale Model Testine to Determine Air Cushion Crash
Sensor Location, T.0. Jones and W.A. Elliott: Scale Modeline of
Vehicle Crashes—~Tachnisuas. Armplicability, and Accuracy - . Cost
Effectivenwss, B.3. Holmes and G. Sliter: Tast Sled Simulation of
Crash Induced Yaw and Pitch. A, dJordan; The Hishway Safety Research
Institute Dummy Compared with General Motors Biofidelity
Recommendations and the Hvbrid Il Dummvy, R.F. Neatharv, H.J. Mertz,
R.P. Hubbard, and {1.R. Hendarson, with Discussion by R.L. Hass and
JeWe Melvini Human Chest Imepact Protection Criteria. R.L. S3Stalnaker
and D. I!Mohans and GM~-ATD 502 Anthroromormrhic Dummv~=Development and
Evaluations J.A. Tennanth, R.H. Jensen, and R.A. Potter. Conferencze
held at Trov, Michisan, Juivy 10-12, 1974,
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RADAR BRAKING AMD COLLISION AVOIDANCE SYSTEMS
IT. HARDWARE

A BIBLIOGRAPHY
COMPILED FOR
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MINICARS
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| - 720224
- Electronic Applications tw the Autemobile by Robert Baosch GmbH
I = 2¢choll, Hermarnn (Board of Manasement,. Robert Boss<h GmbH, 7000
Stutt) "
I = Zaciety of Automotive Englincers Froceedinas Mo, F=74
" = AIR CARG HANDLING: IGNITION SYSTEMS: ANTISKID DEVICES:
ELECTRONIC FLEL INJECTION: MICROFROCESSOR

Raobert Bosch GmbH has been develapiba and manufacturing electrical
wiepment for autemobiles fFor approximatelw 20 wvears and electronic
uipment for over 20 vears.

The first section of this paper describes thz beoinninaz of
tomotive electronics and their earlv products. The second section
‘als with the most important current products which imclude, in
psticular, e¢lectronic fuel irndection, breakerless igmition, amd the
tiskid.

The last pPart describes the develoement of future produckts which
neistently use digital technolegw anmd in many cases a microcomPuter.
@ most sisnificant project inm this series is the digital enoine
nteel to manase fasoline indectiaon, ienition and automatic
ansmission.

- 750422

= Appliczation «f Microprocuessors te the Automobile

= Jdones, To 0. (General Motors Technical Center); Schlan, T. Fo3
Colline, R. L. (Gerneral Mators Core.)

- Society of Autumotive Enginesrs Fublication No. SF=2%7

- ELECTRIC EQUIPMENT-ELECTIIONIC: DESIGNS SAFETY DEVICES: IOMPIUTER
AFPFLICATIONG

This ParPer describes microeprocessor technolasy as it mac be
Plied to the automabiles of the future.

The microprucessor requirements described in this parer were
nerated as a result of the evaluation of the Alerha IV vehicle sysbem
ich utilizes a3 selid-state, digital 4-bkit. micropracessar to Ferfoarm
veral vehicle cantraol and diselay functions. The develoement of the
Pha IV swstem @¢rncomPpassed mot anly the interface circuit design and
CroProcessor programming, but alse, the derivation of the Jdisital
goerithms and contrel laws for the fumctions which have tradilionallde
en Performed in an analoa fashion.

The controel functions performed include: Cruise Control,
ur=Wheel-Lock Control, Traction Control, Sreed Warning, Seeed
miting, Ienition Seark Advance and Dwell, Auteomatic Door Lochs, and
ti-Thett Svstem. The display functions inmclude: Speedometer (hoath
aloe and digital), Qdometers Trie Ddometer, Tachometer, Clock, and
arsed Time.
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I = 790454
- An ImProved Radar Anticellision Device
| = Flamnerss, John B.3 Sims Jdr., Jdohn Co3 Brainard, Snelline Ros
Fuderman, Leon (Collision Avaidance Svstems)
| = Geciety of Automotive Ensineers Technical Faper Noo 790434
- LAFETY
- AUTOMATIC CONTROLS RADAR: SAFETY

The authors describe an autemotive anmticollision device which uses
lsed radar and is controlled be a micrepraocessor. The radar and its

ntrol sigrificantly reduce false target reseponse, luss of brakine due
multi-path sisnal cancellation and blindine from obther radar

yirpped vehicles. Increased range with reduced false target response
lows warning of an imPending collision and effective automatic

akina.

o= 7702467
- MicrocamPuter Controlled Radar and Diseplayw Sestem for Cars
- Belohaubek, E.3 Cusack, J.3 Riske, J.3 Rosen» J. (RCA Labs, David
Zarnoff Research Center)

I = Zeciety of Autoemotive Enzineers Techmical Farer Na. 770267
- COMEFUTER APPLICATIONS:; ELECTRIC CONTROL-ELECTRONICS ELECTRIC

ECLNIFMENT-ELECTRINIC: INSTRUMENT FANELS:; RADAR

An =operimental. non—-cooperative antomotive radar has been
velaped far collision mitigation and autematic headwav control. The
1/CW radar is interfaced with a microcomputer to aid 1n the
imimaticon of false alarms and handle the brakina, warning, and
vadway control aloorithms., A sinele~line, se¢lf—-scan Plasma diselav
aether with a series of sensors is alsw interfaced with the on-board
mPuter to provide normal deivine related information and warning
rssages in case of malfuncticems in the car.

P /07

:ER:

(T 2 FUl THIP =
WG

-

§ - 730574

{ - BARBI. A New Radar Concept for Frecollision Sensing
! - Ross, Gerald F. (Sperrv Rand Corp.)

1 = Secietw of Automative Engineers Proceedinss No. F=-33
© - SAFETYs RADAR:; ELECTRIC CIRCUITS

3 P

This Paper describes a novel and low—cost scheme for automotive
~ecollisicon sensing called BAREI, anm acronvm for BAseband Radar Bas
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‘iator.  An extension of this technigue  is also suysasested far
ine arplicaticons, The Proposed technique invalves the transmission
reception of a subnanosecond baseband or video imPulse—like sianmal
'er Mo RF carrier) and reauiree virtually ne microwave components.
verw fast sisnal risetime Permits leadine edoe resolution an
roaching vehicles of much less tham a foots closing velocity iz
ined bv usine ranse-rate techniaues. PBEv incorporating seauential
'e 9atine techniaues, the false alarm rate can be reduced ta less
cn& in ten wears for all the cars in the U, =, todav.

~ 7400%%
= Autwmotive Radar Brake
- Trall, William C. (Bendix Corp.)
= Society of Automotive Eneineers Techmical Faper Nuo. 7400%S. Alsa
Published in SAE TRANSACTIONS Vol 33 (1974)
- BRAKES; RALAR; SAFETY; SAFETY DEVICES
" An automatic braking swvstem for automotive vehicles is described.
svestem emplovs an anboard radar sensor to measure distance and
tive closing velocity to obstacles in the vehicle path. This ranse
range~rate information is Processed to senerate a cantral signal
h is a measure of the criticzal brakine level existine in the
mic environment. In response to selected control sisnal
sholds, the svstem provides the driver with advance warning of
ntial collision situations and can subsequently automatically appPlvy
cle braking if the driver response to the warnins is Judsed
lequate. The critical threshold at which autematic brakine is
vated is selected to be well bevond that of a oormal alert drivers
ebv allowine him time to evercise his ocwn artions.
Problem areas associated with practical imelementation of the
matic braking swvstem on the producticen automobile are discussed.
Approarches to the problem of similarly equirped vehicles mutually
rferins with each other consider controlled radiations modulatiuns
signal Processing techniaues. All-weather Perfuormance is discussed
rerme of radar operatine freauency and road surface conditioms. The
lem of false alarmine on off-rath nonhazardeus objects tveified b
15+ bridees, and other Yame traffic is treated with rezspect tao
ressine false alarms while maintainine adesuate detectability and
‘ormance response on truye obstacles. Svstem—driver interfarce
viderations and related human factors are discussed in terms of
ot on svstem desion and operatiosnal Philowsaphiv.
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Table 3

Summary of Effectiveness of Braking System Models (Total N - I15)

| e —
Certain Certain or Probable Certain, Probable or
Possible
Prevented or Prevented or Prevented or
Accidents Reduced in Accidents Reduced in Accidents Reduced in
b Prevented Severity* Prevented Severity* Prevented Severity?*
3 % 1 $ 3 3
1. Radar Warning -
Cooperative 0.5 5.1 6.0 12.1 14.9 14.9
2. Radar Warning -
Non-Cooperative 0.5 6.5 9.3 16.7 21.9 21.9
3. Rear Wheel Anti- :
Lock 0.5 0.5 1.9 1.9 3.7 3.7
4. Four Wheel Anti-
Lock 2.8 3.7 7.9 7.9 13.0 13.0

5. Coop. Waming &

Rear Wheel Anti-

Lock 0.9 5.6 7.9 14.0 18.1 18.1
6. Non-Coop. Warning

& Rear Wheel

Anti-Lock 0.9 7.0 11.2 18.6 25.1 25.1
7. Coop. Warning §

4-Wheel Anti-

Lock 4.2 9.3 13.5 16.7 23.7 23.7
8. Non-Coop. Warning

and 4-Wheel

Anti-Lock 4.7 11.2 16.7 21.9 30.2 30.2
9. Coop. Warning &

Actuation § Rear

Wheel Anti-Lock 13.0 15.8 20.0 21.4 25.6 26.0
10. Non-Coop. Warning §

Actuation § 4-

Wheel Anti-Llock 18.1 25.1 31.6 38.1 41.9 45.1

*Severity Reduction was defined as occurring when impact speed of any one vehicle was reduced 10 mph
or 25%, whichever was greater.

e ———
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APPENDIX B

SAMPLES OF RECORD LAYOUTS
AND CODING FORMS
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NORTH CAROLINA RECORD LAYOUT
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ACCIDENT REPORT RECORD LAYOUT

(type 1 Record-March, 1973)
Relative
Position
@ Within No. Field )
Tyve 1  Bytes Encoded In Description
1 : 1 B | Type Record (must be 1)
2 1 B Action Required by Update Program o
L
1 = Delete entire record 1=sL1G ge:onn SENT TO Hrv
2 = Build new record
3 = Delete specified fields fr record
4 = Supplement specified fig¥ds in record
5 = Replace specified fields in record
9 = Print out of accjdefit case
8 = Veoidad number.
3 1 B v7| Sequence Number -~ Two digits separated by coama.
4 1 B | Total Number of Type 1 Records (2 digits)
S 1 B v'{ Investigated by 1 = Mun. Police, 2 = Sheriff,
3 = Rural or County Police, 4 = Highway Patrol,
5 = Other Traffic Inv. Agency.
6-8 3 3 | Report Number - Must be 6 digits numeric.
I ;
iﬂ 9-10 2 B v’} Accident Date - 6 digits month, day, year
11 1 B Day of Week - Monday =1, Tuesday = 2,
Wednesday = 3, Thursday = 4, Friday = 35,
Saturday = 6, Sunday = 7
12-13 - 2 B Time - Hour and Minute (4 digits) Hex 'F's
- IoT not stated. 4th bit from left 0 = AM
- 1 = PM. mown 13912 PoM,, MIDNIGHT 1S 12 A.M, BUT SAME DATE AS IF IT wERE
11:59 p.m.,
14 1 B County - '00' = Alam. (Hex 'FF' if not stated)
15 1 B Area - (Highway Patrol)
16-27 .- |12 =D/ | City - Up to 12 digits alphabetic or blank
\-97% if rural. (See Exhibit A for city abbreviations)
28-30 3 B City Population

2euddicn )2
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Relative
Position
Within
Type 1

No.
Bytes

Field
Encoded In

Description

/a-

31-50

20

D

v’

On Road - Highway class (I = Interstate, US =
United States, NC = North Carolina Route,

RP = Rural Paved, RU = Rural Unpaved). The
Toute or road number, alternate route direction
(A = alternate, B = business, N = north, .

E = east, S = south, W = west, C = Connector),

a comma and 'R' if ramp or 'SR' if service road.

OR

PP = private property, military reservation,
college campus, or non-traffic.,

OR

City street - street name as shown on accident
Teport (See Exhibit B for street abbreviations)

51-53

Miles or Feet - miles shown to hundredths of
8 mile. 7OV if intersection.

54

iD

M = miles, F = feet

§5-56

ZD

Direction - N, E, s, W, NE, NW, SE, SW.

57-76

20

ZD

From (or) Intersection - § position county. OR
position state (GA, SC, T, VA). OR 20

position street name. OR Highway class, number,

alternate, ramp or service road (same as ON ROAD

77-88

12

D

Toward - Highway number (same as ON Road),-OR-
City name (12 pesitions), -OR- 5 position county,
-OR- 2 position state, -OR- 'Dead End Road', -OR-
'NS' if not stated.

89

A\

Accident Type - Vthcle-l - Eddes ﬁay be 1-22

90

V1

Accident Type - Vehicle 2 - will be same as
vehicle 1 unless otherwise stated,

91-93

Additional Property Damage- rounded to dollars
K panndy 1 -
HEX 'FF' = NOT—?TA ED.M

®a00€0 June 11,1973
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Relative
Position
Within No, Fisld
Type 1 Bytes Snclded In Description
31 PA Vehicle #1 Driver Name - (not shown in accident master
file) 1 = complete first, middle and last names. \n
apostrophe (') will appear between middle and last names,
-~ OR - 2 = 'Hit and Run' if hit and run and no driverts
name is shown., -OR - 3 = the owner's name if parked
vehicle and no driver, May be individual name or co.
name,
Vehicle #1 Driver Address - (not shown in accideat saster
file) only present if 1 = no North Carolina driver's
license is shown - OR - 2 = address is different than
shown on N.C, drivers license, Address is in same forma=®
as driver license master file. Filler when address is
not given in hex '0',
7 Instate Addresses
20 r_Addr
2 B City Code
3 P ZIP Code (zero if not given)
OQut of State Addresses
12 PA Street Address
9 P City
1 l B State {do not use if '00' or 'FF')
|
Iy r ZIP Cude (zero if not given)
i
1 B Flag Bvte
X180' = out of state address
4 J Not Used
\




Relative 3.8
Position
Within No, Field
Tvpe 1 Bytes Erncoded In Description
94-95 2 b | Vehicle #1 Driver Racs/Sex - WM, WF, NM, §F, IM, IF, OV,
OF, W, I, N. 0, M, F, (left justify)
- OR - !NSt if both are not stated. - OR - 'QW' if
owner's name and address is typed.
96-98 3 ! B Vehicle #1 Driver License Number
|
|
99 1 B Venicle #1 Learner's or Pedestrian -
1 = Learner's Permit
2 = Licensed out of state
J = Pedestrian or bicyclist
!
100 1 B Yehicle ﬁ 1
License or permit issued by: (low four bits)
] 1 = North Carolina
! 2 = Other than N.C. (U.S. military, other country,
; other state)
' 3 = Not stated
i
' Residency of Driver or Owner: ({high fomr bits)
; 1 = non- resident
!
|
!
i :
101-102 2 | B Vehicle #1 Date of Birth - & digit date
II (month—day-vear)
]
!
|
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Relative
Position
Within No. Field
Type 1 3ytes tncoded In Description
10% 1 8 .| Yehicle #1 Age at Date of Accident
104 11 B Vehicle #1 Armed Forces 1 = yes, 2 = pno.
105 1 B “| vehicle 11 Vehicle Type
Description Code
Two or four door sedan (pass. veh) 1
Two or four door sedan § house trailer 2
Passenger car and trailer 3
Station Wagon (passenger) 4
Station Wagon (truck) S
Commercial Bus 6
School Bus 7
Activity Bus 8
Truck with two axles 9
Truck with two axles and trailer 10
Truck with three axles 11
Truck with three axles and trailer 12
Truck tractor and semi-trailer 13
Taxicab 14
Farm Equipment ' 15
Farm Tractor 16
Motorcycle 17
Motor Scooter or Motor Bike 18
Ambulance 19
Picyclist 20
Fecreational vehicle, self-contained 21
'Camper”™ mounted on 2 axle truck 22
Camper mounted on 2 axle trk-trailer 23
Other Motor Vehicle 24
Pedestrian 25
Not Stated 26
—
106 1 ZD Vebicle #1 Additional Vehicle Code
'M' if military
'E' if emergency vehicle on emergency run
'S'" if state owned
'P* if other publicly owned
107-109 3 B v Vehicle #1 Amount of Damage - rounded to dollars
HEX 'FFt' = NOT STATED.
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Relative 5
Position
Within No. Field
Txoe 1 Bvtes Fnceded In Descripticen
1A
110-112 3 3Lff*' w v Vehicle #1 Injuries - Front Seat - Injury class (K = kille
o A = incapaciting, C = no visible significant injury, O =
4 no injury). If seat position is not occupied = 'N'.
113-115 k] D M1 Vehicle #1 Injuries - Rear Seat - 'N' if not occupied.
: |
!
|
116 1 B Total K - Vehicle 1
|
-
[
117 1 i B Total A - Vehicle 1
1
!
118 L B Total B - Vehicle 1
!
]
119 1 ¢ B Total C - Vehicle 1
t
t
120 1 o8 Toral O - Vehidle 1
1
i
121 1 tB v To al Occurants - Venicle 1 - Number shown - OR -
. tF1't for not stated.
122 1 : B Vehicle # 1 Charges Made - 1| = Yes, 2 = No.
31 PA Vehicle #2 Driver Name - (not jhown in accident master

file) 1 = complete first, middle and last names, An
apostrophe (') will appear bhetseen middle and last rames.
- OR -~ 2 = 'Hit and Run' if hit and run and no driver's
pame is shownd, - OR - 3 = the owner's name if parked
vehicle and no driver, May be individual name or co.
name,

B-9



Relative
Position
Within
Tvpe 1

No.
Bvtes

Field
Zacoded In

Description

20

PA

PA

PA

Vehicle #2 Driver \ddress - (not shown in accident master
file) only present if 1 = no North Carolina driver's

"{ license is shown - OR - 2 = address is different thah
showm on N.C. driver's license, Addras3 id in same fors
as driver license master file. Filler when address is

not given in hex 10!,

Instace Addresses

Strect Address

Cirv Code

ZIP Cxie (zero if not given)

OQut of State Addresses

Street Address
City
State (do not use if '00' or 'FF')

ZIP Code (zero if not given)

Flag Byte

X'80' = out of state address

o et

Not Used
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Relative

Position

Within No. Field
Type 1 Bytes cncoded In

Description

123-124 2 D v Vehicle #2 Driver Race/Sex - WM, WF, NM, NF,
IM, IF, OM, OF, W, I, N, 0, M, F. -OR- 'N§' if
both are not stated. -OR- 'OW' if owner's ndnme
and address is typed.

125-127 3 B Vehicle #2 Driver License Number

128 1 B Vehicle #2 Learner's or Pedestrian
1 = Learner's permit. -OR- 2 = Licensed out of
state. -OR- 3 = Pedestrian or bicyclist.

129 1 3 Vehicle #2
License or permit issued by: (low four bits)
1 = North Carolina
2 = other than N.C. (US, military, other country

other state)
3 = not stated
Residency of driver or owner: (high four bits)
1 = non-resident

130-131 | 2 B | Vehicle #2 Date of Birth - 6 digit date(month-
dzy-year).

132 1 B ~" | Vehicle #2 Age at Date of Accident

133 1 B Vehicle 42 Armed Forces - 1 = yes, 2 = No.

v A :

134 1 B Vehicle ¢2 Vehicle Type- (Use same code table
as listed tor Venicle ¥1 Vehicle type as shown
on Page 4

135 1 D V7| vVehicle #2 Additional Vehicle Code -

'M' if military.
'E' if emergency vehicle on emergency run.
'S* if state owned.
'P* if other publicly owned. )
‘/ .
b 136-138 3 B Veh.#2 Amount of Damage - Rounded to dollars
}
{ HEX 'FF' = NOT STATED. .
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Relative

Position

Within No. Field
Type 1 Bytes Encoded In

Description

)

=5
“ﬁg 188-141 3 ] ZD - | Veh. #2 Injuries - Front Seat - Injury class
U] (K= kiIled, A = incapacitating injury,
B = non-incapacitating, C = no visible
significant injury, O = no injury). 1If seat
position is not occupied - 'N',
142-144 3 D Veh. 12 Injuries - Rear Seat - 'N' ii not cccupiec
145 1 B Vehicle #2 - Total K
146 1 B Vehicle #2 - Total A
147 1 B Vehicle #2 - Total B
1438 1 B Vehicle #2 - Total C
149 1 B Vehicle #2 - Total 0
Loy ' j
%9' 150 1 B Vehicle #2 - Total Occupants - Number shown.
-OR~ "FF' for not stated.
151 1 B Vehicle #2 Charges Made - 1 = Yes, 2 = No
152-154 | 3 B L~ | Veh:cle 1 Initial Point of Contact - Up to
3 points. Codes 1 through 26,Code 30 - no contact
155-157 | 3 3 Y7 | Vehicle 2 Initjal Point of Contact - Up to 3 poin
158 1 B 1-Locality - Code as shown (1 through 4).
1 = Business, 2 = Residential 3 = School &
Playground, 4 = Open Country
159 1 B v | 2-Speed Limit - 2 digit numeric code or 'FF’
for not stated.
160 1 B 3-Road Feature - 1 digit numeric code (1 through
7) or 'FF' for not stated. .
1 = Bridge or Underpass, 2 = Driveway, 3 = Alley
Intersection, 4 = Intersection of two roadways,
5 = Non-intersection median crossover, 6 = End
or ' ‘nning of divided highway, 7 = Other
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Réiative

- Position
" Within No. Field
.. Type 1 Bytes ECncoded In Description
F 161 1 B 4-Road Surface - 1 digit numeric code (1
R through 6) or 'FF' for not stated.
R 1 = Concrete, 2 = Smooth Asphalt, 3 = Coarse
i Asphalt, 4 = Gravel, 5 = Dirt or Sand, 6 = Other
4:162 1 B 5-Road Defects - 1 digit numeric code (1

through 7) or 'FF' for not stated.

1 = Loose material on surface, 2 = holes, deep
<A Tuts, 3 = Low shoulders, 4 = Soft shoulders,

| S = Other defects, 6 = Road under construction,
| 7 = No defects

-~163 1 B 6-Road Condition - 1 digit numeric code (1
: through 6) or 'FF' for not stated.

1 = Dry, 2 = Wet, 3 = Oily, 4 = Muddy,

S = Snowy, 6 = Icy

164 1 B 7-Light Condition - 1 digit numeric code (1

through S) or 'FF' for not stated.
1 » daylight, 2 = Dusk, 3 = Dawn, 4 = Darkness

Ve, {street lighted), 5 = Darkness (stre=et not
3 lighted) '
165 1 B 8-Weather - 1 digit numeric code (1 through 8)

or 'FF' for not stated.
1 = Clear, 2 = Cloudy, 3 = Raining, 4 = Snowing,
S = Fog, 6 = Sleet or hail

166 1 3 9-Traffic Control - 1 or 2 digit code (1

through 10) or 'Fg' for not stated.

1 = Stop sign, 2 = Yield sign, 3 = Stop and

Go signal, 4 = Flashing signal with stop

sign, 5 = Flashing signal without stocp sign,

6 = R.R. gate and flasher, 7 = R.R. flasher

8 = Q0fficer, 9 = Other device, 10 = No control
present

167 1 B Traffic Control Condition - 1 bit = not
operating, 2 bit on = not visible.

B-13



11
{o. Field
rtes Encoded In Description —
L B 18-Vehicle 1 Tire Impressions (Ft.) - 1 to code
3 digit numeric. :d*?
S tn
1 B 18-Vehicle 2 Tire Impressions (Ft.) - 1 to oulder,
- tsland,
3 digit numeric.
xd
v . . ; . lect,
2 B 19-Vehicle 1 Distance Traveled After Impact - e in
Rounded to whole feet. 23,
4 :ode
2 B 19-Vehicle 2 Distance Traveled After Impact - L.
Rounded to whole feet. '
1 D 20-Vehicle 1| Direction Travel - Type N, E,
S, W, or blank if not stated. ) ‘ode
.
s
1 B Road On - 1 = Vehicle 1 on 1lst road in location
2 = Vehicle 1 on 2nd road in location
3 = Vehicle 1 on neither road.
ot
1 D 21-Vehicle 2 Direction Travel - Type N, E, S,
W, or blank if not stated. ther
complied
n
1 B Roaé¢ On - 1 = Vehicle 2 on 1st road in location
2 = Vehicle 2 on 2nd road in location
3 = Vehicle 2 on neither road. L.
5 B 22-Vehicle 1 Violation Indicated - 1 violation ove).
for each byte. Hex '0's if not used.
1 = Speeding below 65 mph, 2 = Speeding 65 to No,
75 wph, 3 = Speeding over 75 mph, 4 = Failed to
yield right-of-way, 5 = Driving wrong side
road, 6 = Improper overtaking, 7 = Disregarded
stop sign or signal, 8 = Disregarded traffic
signal, 9 = Following to closely, 10 = Improper No,
turn, 11 = Improper or no signal, 12 = Improper
parking location, 13 = Under influence of
alcohol, 14 = Reckless driving, 15 = Racing,
16 = Failed to see movement safe, 17 = Passing =
on curve, 18 = Passing on hill, 19 = Passed lng on or .
stopped school bus, 20 = Improper lights, .
21 = Improper brakes, 22 = Other improper drivin
25 = No violation indicated, 26 = Not stated
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Relative

s
.

12

Position
Within No. Field
- Type 1 Bytes Encoded In Description
197-201 | s B~ |23-Vehicle 2 Violation Indicated - Up to
i 5 violations. 1 Violation in each byté.
! (Typing Code same as for Vehicle 1 Violation
i Indicated as listed on Page _11.)
202 1 B 24-Vehicle 1 Misc. Action
i 1 = Avoiding pedestrian
i 2 = Avoiding other wheeled vehicle
3 = Avoiding fixed object
4 = Avoiding animal
“ S = Fire or mechanical failure
! 6 = Fell from vehicle
i 7 = Driverless moving vehicle
i 8 « Skidded out of control
9 = Pushing or towing vehicle (do not include
trailer)
Code 13 = Driver information to be added to
statistical reports, but entry not to be shown
on commercial record checks. 10 = Vehicle
parked on private property, 11 = Vehicle legally
i parked, 12 = Vehicle and driver information
N - omitted. (Do not use for stat. reports
) ports)
203 1 B 25-Vehicle 2 Misc. Action - (Same as above)
INFORMATION FROM I'RIVERS LICENSE MASTER FILE
204 1 B Vehicle 1 License Number Action -
1 = N.C. drivers license number on systems.
2 = N.C. control number on system.
3 = New N.C. control number. .
4 = Improper N.C. drivers license number.
205-207 3 B Vehicle 1 N.C. Drivers License Number or N.C.
Control No.
208 1 B Vehicle 1 License Status (High order 4 bits)
I = N.C. oper., Z = N.C. chauffeur, 3 = Both.
Restrictions low order 4 bits.
209-214 6 ZD 1 Position 1st Name S positions last
"
2
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Relative

Position

Within No. Field
Type 1 Bytes Encoded In

13

Description

218 1 B
+

Vehicle 2 License Number Action

1 = N.C. drivers license number on system.
2 = N.C. control number on system.

3 = New N.C. control number.

4 = Improper N.C. drivers license number.

216-218 3 B

Vehicle 2 N.C. Drivers License Number or N.C.

219 1 B

Vehicle 2 License Status 1 = Operator,
. = Chauffeur, 3 = Both.
Restrictions (low order 4 bits)

220-225 6 ZD

1l Position 1lst name, S nositions last name

B-18
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Relative

Position

Within No. Field

!;123_} Bytes Eucoded_In Degcription
b ¢

226-230 5 ZD Blanks - Not Used

231-232 | 2 ZD « | vehicle 1 - Year of Manufacture - 2 Digit
numeric. Blank if not stated.

233-242 10 ZD v~ | Vehicle 1 - Make of Vehicle - 1-10 digits
alphabetic, left justified. Blank if not

1 stated.

243-249 7 ZD - Vehicle 1 - License Plate Number - 1-7 digits
right justified. Blank if not stated. Does
not include temporary plates or permits.

250-251 2 ZD Vehicle 1 - License State - 2 Digit alphabetic

abbreviation of state issuing license plate -
{see Exhibit C for abbreviations). Blank if
not stated.

)

252-253 2 D v a - - 2 Digit numeric
year of plate issue. Should be year of accident
or previous year. Blank if not stated.

254-269 16 D VYehicle } - VIN Vehicle identification number,
. v~| 1-16 digits alphabetic and numeric. Blank if
not stated.

270-272 k) P | ¥Yehicle 1_- Odometer - Mileage on vehicle at
//>///;. time of accident in whole miles. Zero if not
_f¢f‘f—:7 stated.
273-287 | 15 P | Yehicle 1 - TAD 1 TAD for every 3 bytes. Each

v~ | part of the vehicle which is damaged is described
in the first 3 characters (unpacked) and the
severity of damage denoted in the last character.
Legitimate TAD ratings are FC,FD,FL,FR,BC,BD, BL,.
BR,LP,RP,LFQ,RFQ,LBQ,RBQ,LD,RD, L&T, R&T, TOP.

a The severity is 0-7.
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Relative
Position )
within No. Field
arpe_l Bytea Enceded In Description
28d4-290 3 B vehicle 1 - Reasons SR-1 was not malled.
Byt
X'80' - Case Reconstruction
X'40' - Exempt by Class
x'20¢ - Self Insured
X'1i0' - Surety Bond
x'o8"*
X'04'
Xx'02'
X'ol'
Second Bvte
X'80' - Vehicle parked or stopped in travel
lane and no violation indicated.
X'40' - Driver killed
X'20' - Nonreportable accident
X'10' - Driver under the age of 15
X'08' - Military vehicle
X'04* - Private property or parked vehicle
X'02' - Vehicle type - Other motor venicle
Y.'ol' - vehicle Type -
Farm Tractor or Farm equipment
Third Byte
¥'80' - Owner of parked vehicle
Gga %' 40' - State, local or federal government
owned vehicle.
%'20' - Vehicle type 1s a pedestrian or bicyclis
X*10' - Hit and Run vehicle
X'08' - No or incomplete mailing address
X'04' - One vehicle accident - no injury other
than driver
X'02' - No insurance record
X'01' - Valid insurance certification in
insurance file.
291 1 B Vehicle 1 - reasons SR-1 mailed
X'80' - No Registration record such as invalicd
plate number.
X'40' - Insurance stop on Registration Record
X'20' - Active FS-4 in Insurance File
X'10' - Out of State Plate number
X'08' -Plate Inquiry
X'04' - Invalid Certification
X'02'
X'o1l'
292-296 S el Blanks - Not used.
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Relative
Position
Within No. Field
‘3¥gg 1 Bytes Encoded In Description
297-298 2 B ; test cati Date. 2 Positior
date in YY-MM-DD DDATE format.
47’
| 299-300 2 3 “/' Vehicle 1 - Latest Ingurance Company Ccde.
1 Digit alphabetic followed by binary number
1 for code assigned to Insurance Company.
301-305 S ¥4s} - Used.
306-307 2 ZD (e Vehicle 2 - Year of Manufacture. Same as for
Vehicle 1 - year of manufacture on Page_l4 .
1 308-317 10 ZD | Vehicle 2 - Make of Vehicle. Same as for
Vehicle 1 - make of vehicle on Page_ 11 4
118-324 7 ZD Vehijcle 2 - License Plate Number. Same as
65) Vehicle 1 - License Plate Number on Page
325-326 2 ZD Vehigle 2 -~ License State. Same as Vehicle 1 -
License State on Page_14_ _ .

327-328 2 ZD Vehicle 2 - License Year. Same as Vehicle 1 -
License Year on Page

329-344 16 ZD || Vehicle 2 - VIN, Same as Vehicle 1 - VIN on
Page 14 .
345-347 3 P . Vehicle 2 - Odometer. Same as Vehicle 1 -
. L | Odometer on Page 14 _ .
348-362 15 PA _ Vehicle 2 - TAD. Same as Vehicle 1 TAD on
. f : | page 14 .
363-365 3 B v e = Reasons SR-1 Not Mailed. Same as

Vehicle 1 SR-1 not mailed on Page 15 .

2 .
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Relative

Poeition

Within No. field

Q:Ezng 1 Byted Encoded ig Description -

366 1 B Veh - n R-] Majled. Same as
Vehicle 1 Reasons SR-1l mailed on Page_l5 |

367-371 5 2D Blanks - Not Used,

372-373 2 B Yehicle 2 - Latest Insurance Certification Date
Same as Vehicle 1 Latest Certification Date
on Page_l5 .

374-375 2 B V}f_gh1;;§42 - _Latest Insurance Code. Same as
Vehicle 1 latest Insurance code on Page__15__ .

376-400 25 ZD Blank - Not Used.
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{AL ACCIDENT SAMPLING SYSTrH

CONTINUOUS SAMPLING SUBSYSTEM

AccibDeNnT Fosm

Primary Sarpling Unit Number

Case Number

ol
|
o

<

Record Number

Transaction Code

Version Numker

-|
ol

o S

IDENTIFICATION

Year of Accilent

Code the year in which the
zident occurrzd. .
10
Month of Accident eMA0T
01) January (37) July
02) February ___ (08) August
03) March (09) September
04) April (10) October
05) May ___(11) November
06) June (12) December —
11 12
Day of Week
1) Sunday (5) Thursday
2) Monday (6) Friday
3) Tuesday (7) Saturday
4) Wednesday (9) Unknown .
13
Investigating Police Avency
Code assigned numerical value ¥
ntained in the NASS Coding Manual.
99) Unknown o
1s 1§
Stratification
tk the box which indicates why this
cident was selected. Code the box's
tter in the space provided.
Most Severs Police
CCIDENT Reported Injury
TYPE K A B,C,0,U
& Nonmotorist A B c
drcycle D E F
tow away G H I
ck
nontow away G H J
her |tow away K L M
tor
icle{nontow away K L N
Te

"‘ 'n(lt

M

11.
(

12.

Sampling Interval
NOTE: Code the result from the
computer sampling program.)

First Harmful Event

Collision with Motorn Vehicle In Trdnspoart

(0L)
(02)
(03)
(04)

Head-on

Rear-end

Angle

Sideswipe, endswipe,
narrow impact frontal
Other collision type:

and very

(08)

(09) Unknown collision type

Collision with Pedestrian on Nonmotonist

|

(11) Pedestrian
{(12) Pedacyclist
(13) Other nonmotorist:

1000 c2AH

Collision with Sfaflonary Ubjeck

(31) Motor vehicle not in transport

(32) Tree (up to 50 am circumference)

(33) Tree (over 50 cm circumference)

(34) Pole - fixed

(35} Pole - breakaway--did break
away

(36) Pole - breakaway--did not

break away

Movable objects (post, fence,
mail box, delineator, etc.)
Culvert, railroad tracks,curb
Abutment, retaining wall,
bridge support

Embankment

Building, rigid

Building, framed

Bridge rail

Guard rail

Impact attenuator

Ground

(37)

(38)
(39)

(40)
(41)
(42)
(43)
(44)

(46)

(]

<-

(47) Median barrier
Train

Other stationary objects:

Trailer, disconnected in
transport

Train

Other nonstationary objects:

Overturned

Fire or Explosion
Jackknifed
Immersion

Other non-collision:

N
»
~
-

-

q

o

N



NATIONAL ACCIDENT SaMeLits SvsveM -- ConTiNucUS SAMPLING SUBSYSTEM: AcCCIDENT FORM PAG
13. Relatlon to Roadway (location of 20. Atmospheric Conditions
first harmful event)
(1) Normal (no adverse atmospheric
(1) On roadway ST related driving conditiens)
—__(2) on shoulder % ____(2) Raining '
~_(3) In nmedian - . (3) Sleeting
—__(4) On roadside __(4) Snow falling
___(5) Outside right-of-way : ___(5) Fog
___(6) Off roadway - location unkncwn —_(6) Other (e.g., smog, smoke,
____(7) In parking lane ‘ blowing sand or dust, etc.):
___(9) Unknown ol
B . zs
v . ! : ___{3) Unknown
14. Number of Vehicle Forms Submitted
Code only the number of motor 21. Area Type
vehicles in transport for which a (NOTE: Use FHWA required individual
VEHICLE FORM was submitted. state definitions for the roadway seg-
. L ; s 16 ment on which the accident occurread.)
' T RN —_ (1) Rural
15. Number of Pedestrian & Nonmotorist (2) Urban
Forms Sukmitted _ —__(9) Unknown
Code only the number of pedes- ;
trians and/or nonmotorists for whizh 22. Road TA-1 Classification
a PEDESTRIAN & NONMOTORIST FORM wa
submitted. " o= . (01) Interstate
i 27 28 (02) Other feceral aid primary
: . —_(03) Federal aid secondary
16. Police Reported Accident Severity —__(04) Federal aid urban arterial
Cs —_(05) Federal aid urban collector
__ (1) K - Killed ___(06) Nonfederal aid arterial
__(2) A - Incapacitating injury ~_(07) Ncnfederal aid collector
___(3) B -~ Nonincapacitating injury —__(08) Nonfederal aid local
—_(4) C - Possible injury —___(99) Unknown _up
—_(5) 0 - ¥o injury T 19 1
___ (9} Unknown -
29 23. Class Trafficway
17. Involvement of Hit & Run in (01) Interstate
Accident ~_(02) Othar limited access
~(03) Other U.S. route
(1) No T (04) Other state route
__(2) Yes ___(05) Other major artery
___(9) Unknown iy —__(06) County road
30 __(07) Local read
___(08) oOther road:
ADMINISTRATIVE IT=MS
- At AT 7 : (99) Unknown =i
18. Hour of Day o S . N 0
s Code reported military 24. Roadway Section Type
time of accident. . i : .
" (NOTE: midnight = 2400) - (01) MNon-junction
_(9999) Unknown g RSt e —__(02) Three leg intersection
' LI 32 13 3 ___(03) Four leg intersection
(04) More than four leqg intersection
19. rLight Conditions —__(0S) Intersection related
(06) Interchange area
(1) Dpaylight —__(07) Driveway, alley access, etec.
—(2) Dpark ___(08) Railroad grade crossing
—(3) Dpark, but lighted —__(99) Unknown
—_(4) pawn | vz Vi
—_ (S) busk
—(9) Unknown
. s
B-31

1/77a



AL ACCIDENT UAMPLING SYSTEM -- CONTINUOUS SAMPLING SUBSYSTHEM: FRCCIDENT rOKM PAGE 5
ENVIRONMENTAL DATA
33. Surface Condijtion
Number of Travel Lanes (1) Dry
: __(2) wet
) One (3) Five ___(3) Snowy, slushy
) Two TT(6) Six (&) TIcy
) Three 7 (7) Seven or more ___(5) other (e.g., sand, dirt, oil):
) Four —__(9) Unknown _
'S
. —__(9) Unknown .
Trafficway Division and Median Type s2
} Undivided 34. Junction Traffic Controls
ed (median width > to four feet)
} Paved flush--painted or un- (1) No controls
painted (i.e., not curbed) ~__(2) Control not functicning
} Curbed Control Functioned
) Unpaved, uncurbed median ___(3) Traffic signal
(e.g., grass, gravel, etc. ) ___(4) stop sign or yield sign
) Median barrier . ___(5) Railroad crossing control
} Other median type: :- ___(6) Other traffic control:
) Unknown _ ___(B) Not applicable
K] (9) Unknown
e T
Access Control
C - 35. Accident Occurrence in School Zone
) Full ‘i
) Partial N ___ (1) No
) Uncontrolled il ___(2) Yes
) Unkrown — ____(9) Unknown
e LM
Direction of Travel Flow 36. Speed Limit
) One way m.p.h. -- Code actual posted
) Two way or statuatory speed linit.
) Unknown - (9%) Unknown
87 T T3 Ss
Shoulder Presence 37. Restriction of Right-of-Way at Scene
(NOTE: The restriction must have
)} No shoulder existed prior to this accident.)
) One shoulder ___ (1) F> restrictions
) Two shoulders ___(2) Narrow bridge (as defined)
) Unknown (3) Previous ‘iccident
“e T (4) Maintenancs, repa.r, cr con-
—_— struction a‘tivity on roadway
Roadway Aligrment (5) Roadway immevsion (e.g., standing
L _ - - water)
) Straight ) . A, ___1(6) Other roadway restriction:
} Curve ’ B
) Unknown bn -
ot L ) ___(9) Unknown
-, . . 57
Roadway Profile (NOTE: If more than one restriction
exists they should be coded in the
} Level order in which they are numbered.)
} Grade
) Hillcrest 38. Additiohal Restriction of Right-
) Sag of-Way at Scene
) Unknown (NOTE: See question 37 note above.)
5e _(3) Previous accident
___(4) Maintenance, regair, or con-
Surface Type struction activity on roadway
(5) Roadway immersion (e2.g., standing
) Concrete X - water)
) Bituminous (6) Other roadway restriction:
) Brick, block -
) Slag, gravel, or stone
) Dirt __ (7) More than two restrictions
) Other: ___(8) Not applicable
)} Unknown (9) Unknown
T ~__ 3T

-




NATIONAL ACCIDENT SAMPLING SysTeM -- CONTINUOUS SAMPLING SuBSYSTEM: ACCIDENT Form

PA(

SPECIAL STUDTE

S-INDICATORS

Informatlion Collected From This Accident
As A Part of the Special Studies Subsystem

NO — Code 2 for each of ques-
tions 39 through 43.

It YES — Check (7) each of the studies
) from the list to the right that
were indicated; code 1 for the
checked studies and 2 for the
studles not checked.

39. ___ Side Intrusion
406. ___ Steering Column
41. ____ Roof Intrusion
42. ___ Motorcycle

43. Truck Underride

COMMUENTS:

B-33
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et

VEHICLE FCRM

DAMAGEZ DESCATDITILYN

Wheels Lockad Hv Damaan

5 K R

g

(1) Yes, (2)

So, (8) NA,

(9) Onk.

TYPE of TPAMNSMIL,T .4y

e et - i ———— e o

NOTE:

Measure ¢
§ront or

_ Manval ATy
Average Track
e
Maximum Width:
Rt

1 Yo C¢ fram drivex

Xear impacts--rear *

el

! EL

3TZER ANTLES

£ izcked Ircnt wheels

RR +

EHSE

rear axcles n~nl

Within + 5 degrees

AR

©

ﬁl[]

OHIGINAL DIMENSIONS

(]

Lo pasuyenger side in

O front in s ida impacts.

NGTE:

Direct

Direct

Impacs
Number

L

c

1

C

2

o

3

Cc

.

5

c

D+

If pulling
trailer sketch
of trajiler and ¢
age received on
verse side.

NOTE: Sketch new

rimeter and shac
damage. Annota:
ocbservations whi
might be usefu:l

reconstructing *
accident (e.q.,

grass in tire be
direction of str
ations, scuff on
sidewall, etc.).

1 /=g



WwonLLlJdLY T JirLliis Jr1raltlem

SUMINJUUS QAMPL NG

OUBGYSTEM:

YEHICLE FO8M

COLLISION DEFCRMATION CLASSIPICATION By IMPACT SFQUENCE

fic Direction Specific Specific Tyoe of Beformation Corm=-n
ce Object of Force Deformatian Horizortal vertical Damage Zxtent Imzacs
er Contacted (degrzes) Locat:ion Location Location Distribution Guide Numzer
- L . :‘.‘ Y ~l N
CONTACTED Collision with Nonsfationary
Jbjects
hrough (30) (37) Movable objects (post, (51) Aninal
----------- : fence, mail box, - {52) Trailer, disconnected in
object contacted by the delineator, etc.) transport
2 under consideration was (38} Culvert, railroad tracks, (53) Train
¢ motor vehicle in trans- curb (59) other nonstationary
code the 7ehicle Mumber (39) Abutment, retaining wall, objects
:d to that vehicle. bridge support (71) through (96}
ton with Stationary Object (40) Embankment e
>tor vehicle nat in (41) Building, rigid If the object contacted by the
ransport (42} Building, framed vehicle under consideration was
‘ee (up to 50 ca around) (43) Bridge rail pedestrian or normotorist, acdd
ree (over 50 cm arourd) (44) Guard rail seventy (70) to the assigned
rle - f£ixed (45) Impact attenuator Pedestrian & Nonmotaorist Number,
’le - breakaway--did (46) Ground and code the resultant sum.
‘eak away (47) Median barrier (37) Other objecs
’le - breakaway—did naot (48) Train (98) Not applicable
reak away (49) Other stationary objects (99) Unknown

‘ON (QF FGRCE

mhorizontal force

. o'clock (07) 7 o'clock
! o’clock (08) 8 o'clock
i o'clock (09} 9 o'clock
+ o'clock (10) 10 o'clock
i o'clock (1l) 11 o'clock
r o'clock (12) 12 o'clock
't applicable

known

OAMAGE OTSTRTIBUTION

e Ilmpact area
row impact area
eswipe

lover (includes side)
rhanging structure
ner

apolicable
nown

ODEFORMATTION LOCATION

(P}
(R)
(8)
(L)
(T)

Front () Under-
Right side carriage
Back side (8) Not

Left side applicable
Top (9) Unknown

SPECIFIC VERTTCAL LOCATION

(A)
(H)
(E)
(G)
M)

(L)
(X3

(8)
(9)

all

Top of frame to top
Zverything below belt line
Belt line and above
Middle--top of frame to
belt line or hood
Low-—top of frame, frame,
and helow

Undercarriage

Not applicable

Unknown

SPECIFIC HORIZONTAL LOCATION

(D)
(L)
(C)
(R}
(F)
(P)
(B)
(Y)
(z)
(8)
(9)

Distributed-—-side or end
Left--front or rear
Center—front or rear
Right--front ar rear

Side front--left or righe
Side center section--L or R
Side rear--left or right
Side (FF + P) or end (L + C)
Side (P + 3) or end (C + R)
Not applicable

Onknown

DEFORMATTON EXTENT GUIDE®

(01) Cne (07) Seven

(02} Two (08) Eight

(03) Three (09) Nine

(04) Four (98) Not

(05} Five applicable
(06) Six (99) Unknown

tilizing the CRASH program only one of these two digits can be used; drop the leading zerno.

der the above CDC's on the basis of the CRASH program results, if used.

N noae2, Jr no more than one CNC (where two Qr nore exist),

If CRASH i3 exer-
subjectively nrder -he two most

impacts (in terms of assumed change in velocity, delta "v=).
Specific Specific Type of Deformation
A Object Direction Deformation Horizontal Vertical Damage Extent
Contacted of Force Location Location Location Distribution Guide
3T 13. ls. 17. 18. 19. 20. 21.
26 27 18 13 ) 31 3T 13 1e T3
ary 22. 23. 24. 25. 26. 27. 28.
16 17 18 3 o w1 ¥ v e <7

B-36

Reduction Scotlion

Indicato the two most severae impactg from those listed abave.

Coding Section



NATIQNAL HCCIDENT SAMPLING SYSTS' -- (ouTinge

-

U3 HamMoLran JyssrsTae

reer o Cangy
bwao 1) B

Ym

29. Documentation of More Than Two CDCs
fes

No

Not applicable

Unknown

(L)
(2)
(8)
(9)

INTERIOR ITEMS

30. ©Number of VIN Characters
characters -~ Code the actnal
number of alphanumeric characters
which comprise the vehicle's VIN
number.

—_(99) Unknown

31. Vehicle Identification Number

Code the seven left most
alphanumeric characters.
(9999999) Unknown

Left justify!
Slash zeros “g-

33 Sa

32. Registration of Vehicle

Not registered

In-state (at least)
Out-of~-state (only)

Other registration (e.qg.,
federal, foraign, military):

(9) Unknown

33. Vehicle Special Use (this trip)
(1)
(2)
(3)
(9)

None

School related
Emergency related
Unknown

|11

34. Odometer Reading
miles -- Code mileage to the
Dearest 1,000 milesg.
—.(001) Less than 1,500 miles
—_(998) Not applicable
—(999) Unknown

“»
L}
L]
-

——

58

5. Trassenger Comparctment [Integrisy
{(11) Mo 1ntegrizy loss

725, Lnteqrity uas lost tarough:

(02) Windshield

(03) Door

(04) Roof

(05) Windshield s dcor

(06) Windshiel?d s roof

(07) Door & roof

(08) Windshield, door & rnof

(98) Not applicaktle

(99) Ynknown

|

LI

36. Passenger Cempactment Intrusion
(NOTE: Code the area in terms of
the most severa intrusion.)

__(01) tone
(02) Front (i.e., steering colunn,

. dash)

Right side (i.e., door(s] wit]

or without sill cverride)

Left side (i.e., door{s] with

or without sill averride)

Rear (i.e., trunk, rear seat

intruded ugon;

dottom (i.e., floor)

Top (i.e., windshield, "p",

“B", "C", or "D" pillar(s],

roof)

(08) Two or more areas

__(98) Not applicable

——(99) Unknown

(03)
{04)
(as)

(06)
___(on)

37. Magnitude of Intrusion

(1)

__(2)

Less than five centimaters
Between five and fifteen
centimeters

__(3) Greater than fifteen centimeter
—(B) Not applicanle

—_(9) Unknown

Fire Cccurrance

fire

occurre

Started in vehizle,
Starzed in vehicle,
Started external to
minor .

Started
major
Origin unknown
Unknown occurrence

ainor
nasor
7ehicle,

exterral to vehicle,

B-37



-NAL ACCICENT SANPLING SysTEM -- CONTINUOUS SanaLing

SrasvsTeM: VedicLE Ferm PAGE
Front Front Tront {second j§3econd |3econd Thizd Thirld Third Qrrner
TRAINT SYSTEM Seat: Seat: Seat: Seat: Seat: Seat: Seat: Seat: Seat: |Pssi=rie:
Left Middle Righz Left Middle 213hs L2t Mrdlla Rugms f=2r LaL-
Avail-
ability o — I R o o o o o .
IvE
Indication
of "sage . o . - L o L o o o
System R . S I o o o S - v
IVE
Dafeated . . I . o . . - .
ive Restraint System Actlive Restraint System Passive Restraint Passive Restraint
vailability © = Indicacion of Usage System Defeated
None (1) None (includes {1) None (L) Mo (includes
Lap belt and unavailability - Available unavailability
shoulder harness (2) Lap belt and (21 Air bag - deployed Yes

Lap belt shoulder harness (3)
Shoulder harness (3) Lap belt deploy
Helme® (4) Shoulder harness (4)
Child safety seat (5) Helimet {(5)

QOther restraint: (6)

Child safety seat

- in proper use

Air bag - did not

Passive belt
Other restraint:

(2)
(3)
(4)

Passive belt not
worn

Air bag discon-
nected

Arr bag not
reinstalled

(7) Other restraint (9) Unknown (S) Other rastraint
Unknown used {9) Unknown
(9) Unknown
pecify the Other
asition or Unit
eferenced:

cCE R L

ICATIONS of EJECTION

_ Not ejected
. Not applicable

ction Area

_ Windshield
Left front

" Right front

. Left rear

Roof (convertible
or sun roof)

QOther area (e.g.,
gsidecar,

I{ 2jection 45 suspected on

reportad, indicatz the avenue;

for multiplz avenues aumoen

them and utilize the same num-
bers consistantly throughout.

Ooor

back of

Ejecticn Medium

Medium Status
Open

Open roof structure
Fixed windows

Separation
Closed, closed when Zamaged
Status unknown

Operable windows
Roll down tyze
dinged tvce

_ Raght rear pickup, etc.) Other medium tyce Sliding rnype
_ Rear Unkncwn Unknown Other type wincdow
CHECK ALL AREAS »f SUSPECTED CCCUPAMNT CONTACT
INT INTERIOR REAR
_ Windshield Seat, back support Backlight (rear window)
Mirror Belt restraint system

Steering assembly, includ-—
ing transmission selector
lever when column mounted
Add-on equipment (e.g., CB,
tape deck, air conditiorer)
Instrument panel and below,
excluding foot contzols
and parking brake

Other front object

Side interior surface,
excluding hardware or
armrests

Sicde hardware or armrests
Roaf pillar sugports
Window glass or frame
Other side object

Head restraint

Air cushion

Other occupants
Interior loose objects
Other interior object

g1

F
___ Front header

Rear heacdecz
___ Roof side rails

Roof or convertible top
FLToR
floor
Floor or console maounted
transmission lever, in-
cluding console
Parking brake handle
Foot controls including
parkirg brake

|

Backlight storage rack,
door, etc.
Other rear objects

EXTERIOR of OCCUPANT'S VEHICLE

Hood
Outside hardware (e.qg.,
outside mirror, antanna)

Other exterior surace

ar tires
Unknown exterior objects

NON -

CONTACT INJURY

Non-contact injury source

(impact forzce)

Injured, unknown source

Not applicable - MO INJURY

Unknown if i1njured

1779



M N A }

VERICLE INTERIOR

Points of Occupant ConTACT

] (]
(Qtrunent

Panel

INTERIOR SKETCH

Sketch controls in a

) ppropriate positions, if contacted.
code on przceeding Page. Dash linés indicate center of instrument panel-windshield area and =
of panel for measurement purposes,
r———
1/7¢

Sketch all aoccupant contact points an

B-39



HAL ACCIDENT SAMPLINS SYSTEA CONTINUOUS SAYPLING SUBSYSTF

PR
VeuicLe Log

COMPLETED sv TE'M

rcate columns Ll through 8 from the firs:
of th13s form. -

Vehicle Inspection

Number 1 (1) Inspected on first visi:

i ? T (2-5) Cbde the actual number »f loca-
— tions vigited (including follow-
ups to the saide locdtion)
Seven or more wvisits
(8) Not inspected

(9) Unknown
e of Vehicle Data Ty

icate zolumns 10 add 11 frem the first
of this form. (7)

l) Inspection at repair/tow facility . Month
2} Inspection at home/work place
}1 Inspection other:

Day Year Initials

Date decision was

made not to further

attempt ko inspect

{) Not 1nspected (photos or repair vehicle. Reason:

data obtained)

35) Not inspected (no data) _Z _3 .

}) Urknown . T TS 1% 17 T T2
T

- e e w w w w e =

l) CRASH program irapplicable for this vehicle, or there is insufficiens
data for trajectory or damage reconstruction of the most severe (highest)
impact associated with this vehicle (variables V46 through v49=Unknown).

!} Results frem CRAH brogram output are transferred to Vehicle Form
(variables V46 through v49).

2) Final coding of CDCs, bottcm of page 3, completed without exercising
CRASH program since it is inavplicable for this type of collision, the
vehicle has sustained but one imoact and -here is insufficient data for
& trajectory reconstruction 0 aid in the determination of final force
directions, or the vehicle is outside the 3cope of CDC-SAE J224a.

!} Final coding of CDCs, bottom of vage 3, completed, given the CRASH pro-
gram was exercised for any impact experienced by this vehicle. NOTE:
the CRASH program aids ir refiniag final Directions of Force (trajectory

algoritim) and ranking the severities (delta-V) when multiple impacts
occur to the same vehicle.

T3
Collision Deformation Classification (C.D.C.), page 1, completed.
This task is applicable even if only 8s, 93, 98s, or 99s are

‘odes used.

T TF T YT T;'Tg ¥ ST Y

COMPLETED sy ZONE CENTER

n error, . NOTE: DUPLICATE COLUMNS 1 THROUGH 8 AND GO TO CARD: 2.
‘0 be up- : ?
.» and not
.ng Variable}l 1§ 2) 34 4§ s| 6] 71 8l 910 LrfL2j13itaf1sfrsf17j1a]r9f20]21(22|2al2: 25
r updated
* {not
ctable) Pesponse

(cor- LER EUY Nl Fs ey Fad S Swa ey ey S el el el sl el Kol e By PR BN ERN RN EER S
ble)
.lonable Variable}26)27|28|29]30]31]32]33 341333513733 |3240fa1]a2}43)44)45)45137 13]1435)50
ed and
cted
ncing er-|Response
n CDC's RN EEY R R FEN IR R Y P freel acy feerabiver o sl Bl fracsl Bt Bl e
jury data e i e - - 3 ——r— Sl —

incor~ Yoz Zyral 52152 53’153 55135157 salsefeaferle2fsdteslesiqs 57§58 59
Y note b S — T o S
entry in i‘,\*\a;‘}.}:gjs;]” ot o ;-,":g P ST | -i"ql:_’-, k:;’;" i .““:.t‘ . 1 .;4»‘“.. pree E

3 - AEF 4 4 I iy “- . o 8 X ;’T “

wn ceded G "'.\'—Hj FFEET% ¥ T3 133 ﬁsk’i‘fﬁ‘ss ’;Lﬁ'{ﬁ N S Y S A B
eld form i b b X A4 8- R -




LTIE AL o TiSTN e WATLING 2UITE TT T 2 T e 7 e
95, Tmwassmizasses fomoooel o Zl.ITe =5
S aoems VN nmT
59, -=a of Vo5t 202 ITTRIT
(al})
T ar vohizle
il cenisla
(04 ¥ szher wehiZia
{05} L= lesz sida
TT(06) wek - right side
—(97) : andswipe, and very - caas?z 2PN
L. narrow imzast frenzal
(03) Trons inmpazt with thiect Sacaoniacy HE
—(09) Side impace wizh obj2es | | vveeee-o o TTTTTTTTOTTOE
—(19) 2=2ar impact with cbject
T (ll) Inpast wizh padestriain or 46. To%al Dalta ¥
P nommoLtorisc
(12) Other 1impace: nearest %.p.n.
——(33) ot azplizable (Non-Coll:s:ion) (%0T=: 060 =eans
T (99) Unknown iess than 2.3 k.p.nh.)
- T 1392) Zoxnzwn
r
40. Rollover Involvament
47. ronagitedinal Coz=-
(1) Yes pornent of Talta W
TT(2) MNe
{9) Urknown nearest X.2.0.
T "NoTZ:  9C1 —=22ns
graater ot -2.53 and
41. Jackxnife Involvenent less =han 3.3 <.z.2.) +
( 999) Crn=xnowa ==
_ (1) Yes . . 71 7§
—__(2) Yo Y-
___(9) Unknown i 48. Lateral Ccapenent

42. Sutmission of Potential Safety

Prcblem Sulletin

(1) Yes
(2) No
(9 Unknown

VZHICLE WESIGET ITZMS

43. Vehicle Curb Weight
pounds -— Code weight
to cne nesarest 100 pounds.
___(901) Less than 150 pounds
___(997) 99,650 ibs or more
___{999) Unkacwn .
. = - e s . =

44. Vehicle Cargo waight : T .
pounds -~ Ccde weight
nearest 190 pounds.
less than 50 oounds

To tae

'337) 39,650 1lbs or nore
©323) Lzrnzwam

of Delt«a V

nearest K.p.h.
(NOTZ: 000 =eans
greater =han -9.5 and
less than 0.5 k.p.a.)
(997 Unknown

43. CSnergy Absorpiion
nearast 100
newktcn-met2-3
{joules]

(NOTE: 0000 =means
less <han 30 aa2whone
meta2rs.)

___(9999) Unknown

:{.+

POLIC= REPORT

30. Estimated Travel Sceed
nearest m.p-h.

(NCZ=: 10 ==ans stopped.)

{97) 37 a.p.h. 2r higher

(99) Cnknown

B-41



ONAlL ACCIiDENT SAMPLING SysTe -- CONTINUOUS SamMpLing SussvsTeMm: VEHICLE Fop PAGE 2z

AGE DESTRIPTICH TYPE of TRANSMISSION WHEZL STZIER ANCLE
___________________ \Tor locked {rant wheels or
Whenls Locked bv Damage - Manual  Agrcmacic displaced rear axles znly)
RF RF + >
— Average Track: ; -
P P + °
- Maximum Width: . - T =
RR - RR + -

>
|+

LR __ , ,
Yes, (2) No, (8) NA, (3) Unk. iJ: _— {I Within + 5 degrees

¢
¢!
Y A
-
B
_J
\
\
‘\
\

i e ]
[tk LY
\

-5
:
1"

Y

@
_ ,}.(.

IGINAL NIMENSIONS

|

(

L1

o

P
=

(

List any tires which are deflated due to damage on the back of this page.

NOTE: Measure C;, to C, from driver to p®d 4engen side in NOTE: If pulling

front or rear impacts--rear to §ront in s ide impacts. trailer sketch type
of trailer and dam-
age reaceived on re-
verse side.

T

Direct{ Impact L c C c (od c (& D+
D+ Number 1 pd 3 > ] 3 =

NQTE: Sketch rew ze-
1 rineter and shade
damage. Annotate
observations whizh
2 might be useful in
- reconstructing the
accident (e.q.,
3 grass in tire bead,
direction of stri-
ations, scuff cn
4 sidewall, etc.).

1°79
B-47



NATIONAL AcCIDENT SAMPLING SYSTEM

-- ConTiNuous SaMpPLING

SUB3YSTEM:

VeH1CcLE ForM

CAMAGE DESCRIPTION

TYPB of TRANSM IS51I0N

WHEZL STETR !

AL DIMENSIONS |

(

e

NOTE: 1If pulling

trailer sketch
of trailer and
age received on
verse side.

NQTE: Sketch new

rimeter and sha
damage. Annota
observations wh
might be useful
reconstructing

accident (e.g.,
grass in tire b.
direction of st:
ations, scuff o

e e e (For iocxea
Wheels Locked by Damage Manual Jutomatic displaced
RP ; RESS S §
- ‘ Average Track: Tl Y
LP 3 P + —_—
— 3 Maximum Width: :
RR ___ = . RR o+
LR - B [ ) j‘r ) e
(1) Yes, (3) No, (3) NA, (9) Unk. . B T Within + S degrees
~
‘___,.,——-4Tﬁ f
N
i
!
i '
Pt o
) P
! e
J [ =/
t [
Y
\‘/,J
=
NOTE: Measure C: to C; from driver to P &engen side in
frornt or xear impacts~--rear to front in & ide impacts.
Direct|Direct Impact L c (o (o c (od (ot o+
L D+ |Number t 2 3 M H 0 -
1
2
3
]

sidewall, etz.)

B-473



(oHAL ACCIDENT SaMPLING SvsT=M -~ CONTINUQUS SAMPLING SUBSYSTEM: VEHICLE ICRM FASE L.
AT CESCAIDTION TYPE of TRANGMISSINU WHEEZL STEER ANGLES
_________________ [For locked :iront wneels or
Wheels Lnckad by Damaqge Manual Automatic displaced rear axles only)
RF REF__ "
- Average Track: !
LP v+
- Maximum wWidth: .
RR RR + __ __°
LR . LR+ °
)
} Yes, (2) No, (8) NA, (9) Unk. H——1 —]! Within + 5 degrees
[0 ] «s
: - o
o
- o
]
Eal
__J - :
. IS
oy
& o
>
N
r ! = =l ~ T 3
D 2
’@ ) & S
\ 1 \ o
3 1 ~_ L °
3 = g
c ]
[ I :
= = :
/ L J |g—-l ~— e
i ") \ B g
Y . | 2
) ! 3
\ / 7 —~ T n
9
-
L lv , g
41 * ¥ - g
o]
¥
o
=
o
=
S
A i
AL T 5
: e
- - >
Ly ] c
fl 1” a3
pe)
@
3
NOTE: Measure C, to C, fram driven to passengex side in NOTE: If pulling
§ront or rean impacts——rear to front in & ide impacts. trailer sketch type
of trailer and dam-
rect]Direct| Impact L (o4 c o4 c (o4 (o4 D+ age received on re-
L D+ |Number ! z ! N : ¢

verse side.

NOTE: Sketch new pe-
rimeter and shade
damage. Annotate
obhgservations which
might be useful in
reconstructing the
accident (e.qg.,
grass in tire bead,
direction of stri-

B-44

ations, scuff on
sidewall, etc.).
L/79




NATIONAL ACCIDENT SAMPLING SYSTEM -- ConTinucus SAMPLING SuBSYSTEM: VYedicLe Foau

PAG
DAMAGE DESCRIPTION TYPE of TRANSMISSION ANUZIL STEZER ANGLES
—————— e e \For locxed fraat wneels or
Wheels Locked by darage Manual Automatic displaced rear axles only)
RP __ For rear wheels PF + __ ° for rear wheel:
circle axle(s) Pront Track: s circle axle(s)
Lr LF + °
P Cab Width: &
RR 2 k | 4 RR # o 2 k| 4
L 5 6 3 ] ’ LR+ ¢ s 6
(1) Yes, (2) No, (8) NA, (9) unk. el 1 Within + S degrees
STRAIGHT TRUCKS
. s FUAT BED Number of Axles: Total _
' STAXE 8€0 - i . / .
- - R 30X OR van 800Y N
= ' canaa TanK BEa| 1 Truck
0w CONFIGURATION s . —_—
8@ Dy YaTH SINGLE OR L
asc . OOUBLE AEAR AXLE ——— === —o— e J Semi
ou [gaiebdantetd LS i I i o Rt R W
-~ _ a [ ' s - + e — Pull
all | i ' | ' | A
FuC - -.; e 1] ‘L
a = e N L B L R HER i
<2 SN ER T R T
u: "J."'lll:jihllﬂl |t|llau,l
-t - -
S0~ i ﬁ‘ fie vh H :‘ q R
=3 | |
olS N i Pl
_ggh; i ! :Wunl|th
o [3] } ] ! l’ |] nu Il I| !
400 ' ! Phop oy :
Qo I | bp d - J
> ! L T 0
e 3z 3 ! Jiduliug 13
T D - 1} nll"'".jl' v

- 2oy ' ( bt hogno 1z
Sc0a 1 La CEPT
g LB~ a
a a
T 0aQ ) 13
3ma <
agnuo z

oo e -
0] o) =
oas @

90 O0m 5)
E.2E

Qa @~
T O e

Pt
QO r_
#0003 b o~

priand =
2,98 k
52:4.:-.4. - — b
oo L Ooually
PR R e ———y
a 0 -+ t I

a | i
QUOm 1 [}
= g=p=ge \l
c;uaag : AW
Nou r P
23
Qd o & o l :ro]
<9 a- =2 =

b d

Cr )
gesk L L
= NOTE: Measure C, to C_ from drivex to passenger side in

§rant or rean impacts--rear to front in side impacts.

NOTE: If pulling Iopact L (o4 c (od C C Cc D+ INOTE: Sketch ne
trailer sketch |Number ! 2 3 N H g perimeter and
tyse of trailer shade damage.
and damage Annotate obser-
received on 1 tions which mig
reverse side. be useful in re

constructing th
Zz accident le.g.,

grass in tire

bead, direc+ion
3 of striations,

scuff on side-
. wall, etc.)

B-45
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JNAL MCCIDENT SAMPLING SvSTEM

-- CONTINUCUS SAMPLING SuBSYSTEM:

VenicLE FORM

i3

2GE DESCRIPTION

wheels Locked by Damage

TYPE of TPRANSMISSION

- o i e o = = = o e =

~HZEL

STEZR ANSLIS

RE For rear wheels
- circle axle(s)
LP
R 2 3 e
LR __ s 6 7
YeS, (2) sol (8) tm' (9) Unk.
TRACTORS
- STRAIGHT cad
' SLEEPER VERSION
> -
=4
b |
o 3
|¥]
4 -
[ =4
=
L ad

L

%Tén),

e -

e~

e bottom of page three (coding sec

tralling units in formulating the COCa.

Capiy LULy Linlly 8w wop we

- ———

Pront Track:

Cab wWidth:

[ —I

N
!
R
h:::#:’
CR
<

(

>

\

[tor locxced

cront wheels cr

. §
YT

PIMENSION

disclaced rear axles only)
RP + _® For rear wheels
circle axle(s)

LP + @
RR+ __ ° 2 3 4
LR + ° 5 6 7
Within *+ 5 degrees

Number of Axles: Total _

Tractor
Semi

Pull

ORIGINAL DIMENSIONS

List apy tires which are deflated due to damage on the back of this pagg.

5 (——%
o
ES ]
o
= L | —
s - ft)zz::z c:::gj\
et : & J
o a i~
23 | ] ,
NOTE: Measure C, to C, from drivex to passenger side in
frent or reat impacts--rean to front in s4i{de impacts.
Iz If pulling|Impact L (o4 o C c C (o4 D+ |MOTB: Sketch new
tiler sketch [Number . g 2 M 8 o perimeter and
e of trailer snade damage.
i1 damage Annotate observa-
reived on 1 tions which might
serse side. te useful in rce-
constructing the
2 accident (e.g.,
jrass in tire
bead, direction
3 of striations,
scuff on side-
wall, etc.)
4
‘B-46 1/79




NATICHAL ACCIDENT SamMPLING SysTeM -- (oNTINUGUS SampLL

NG SUBSYSTEM:

VenicLe Ferv

DAMAGE DESCRIPTION TYPE of TRANGMISSION WHEEL STEZR ANGLES
—m———— e {or Loc<kec :Iccark wheels
“he=ls Locked by Damage __ Manual __ Automat:c displaced rear axles on
RF For rear wheels RP +  ° For rear w
circle axle(s) Pront Track: A circle axl
LP — LF . =
Cab Width: - .
RR 2 3 4 RR + __E =2 a
LR __ 5 [ T LR + I S 6
{l) Yes, (2).No, (8) NA, (9) Unk. Within + S degrees
TRACTORS
. IPTE 4 —_— Number of Axles: Total
. L : CA8 - OVER
- SLEEPER VERSION Tractor
o n ’
- = Semi
83 °
~ 0 4 Full
O
u g0
FTR= .
A o
4
v} ]
5= e
= -z
3 vl g A — fg —~
ey w
2 2&1 £3 z
£ v [— == Sl
&4 Q00 _—— (%]
Qan o Q z{_‘
ol U
4 = z
a9 al~
o vy 2 |
CtQ - L <
- om . z
[ IR &Y L | I ~
i a 2
@0 DO , >
25fe 3
==t (o py
o Pa
Yo
MO0 o
5055
g —+ ——— ~
T QoA
a @
Q St~
840229
sl
a g8
§X>520
A L ouy
Scwu
R
T Q-
U o @ /[- ‘\
Lo
8652 o
oL 5 ~)
3y ﬁf)c::::l<:::zc)'
20 o LT
Lw e =
e M-
Lo l LL
w20 .
S Q -t 4 .
= NOTE: Measure C, to C, from drivea to passenger side in
§ront aor rear impacts--rear to front in side impacts.

NOTE: If pulling{Impact L C C (od (o o C o+ NOTE: Sketc
trailer sketch |Nunmber U & H . 3 C perimeter 2
type of trailer shade damac
and damage Annotate ot
received on 1 tions whict
reverse side. te useful i

constructir
2 accident (e
grass in ti
bead, direc
3 of striatic
scuff on si
wall, etc.)
4
B-47 !



[ONAL ACCTIENT SAMPLING SYSTEM --

ConTihuous SampLING Supsvrrem:

VeHicLE FoRM PAGE 2H

NRAR COMVENTIONAL,

:

ication at the bottom of page three (coding gectlon).
tralling units in formulating the CDC3,

M eAVHMAY S WIIAY WL LU W

MAGE DESCPIPTION TYPE of TRANSMISSINN WHEEL STEER ANGLES
T e ttor locked front wneels or
Wheaels Lockad bHv Tamage Manual _  Automaric displaced rear axles only)
RF FPor rear wheels RF + ® For rear wheels
circle axle(s) Pront Track: . circle axle(s)
LF wes
Cab width: ) .
RR _ z 3 RR + * 2 3 - =
LR __ - s : LR + .
| Yes, (2Z) No, (8) NA, (9) Unk. - Within + 5 degrees
-t v o
J T - S'
- A B a
-y a
0 : =
> — (o] O a
tc =
4 o
2
2 [j N
23 o o (=]
I o o
.119: Q
5 g
3 2
o
l
P c
= [o]
2
3 &
= il %
g = i hel
4 bt L - Q
- = -
2 i o
. am f =1 [
b . 1 } 3
» ; ; =t .
L — - -g
3
= T
-t
L™
Q
T
]
1 %Y
3
=
[3)
ry
o
x
n
D
vt
-
&
P
c
a
+
]
-l
K

§ront or rean impacts-

Measure C, to C, frum

p——

REAN - FOAWARD CONTaOL,

drivea to pasdenger side in
-rear to {ront in side impacts.

{( HH

(@]
&ﬂ
o]

-

sl

:

NOTE:
: If pulliang|Impace 35
iler sketch Number

2 of trailer

c

1

c C c

2 3 (3

c o

3 <

D+ NOTE: Sketzh naw

perimeter and

damage
eived on
erse side.

1

shade Jamage.
Annotate observa-
tions which might

be useful in re-
constructing the
accident (e.g.,

grass in tire
bead, direction
of striations,

scuff on side-
wall, etc.)

B-48

4 Fmm
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sal AcclpeNT SAYPLING SystEm

-~ CONTINUOUS SAMPLING SUBSYSTEM:

VEHICLE FORM

PAGE 2J

SE DESCRIPTION

Wheals Locked by Damage

=

For rear wheels

circle axle(s)

R 2

2 5

K o 4

ce

6 7

ez, (21 No, (8) NA, (9} Unk.

TYPE of TRANSMISSION

T i X R —

__ Manual

__ Automatirc

IynuLeg gy

{coaing secctiony.

tralling unite {n formulating the CPCs.

ication at the bottom ot page threse

If pulling
.ler sketch
+ of trailer
damage
r1ved on
'rse side.

Sketch and shade daméq

[

Pront Track:

Cab wWidth:

e

L

e for traffic unit if different from those previously depicted.

WHEEL S5TEER

ANGLES

[for locxed f{ront wheels or
rear axles only)

displaced

RE+ _ __°

w+ __*

RR+ =~ * 2
LR + & 5

within + 5 degrees

Por rear wheels
circle axle(s)

(R

NOTE: Measure C, to C, from driver to passenger side in

fxont or xrear impacts-—rear to fronl in side impacts.
Impact L C c c C (o4 c D+ NOTE:
Number . g t hd tJ U -

Sketch new
perimeter and
shade damage.
Annotcate observa-~
tions which might
be useful in
constructing the
accident (e.q.,
grass in tire
bead, direction
of striations,
scuff on side-

wall, etc.)

List any tires which are deflated dug to damage on the back of this page.

re-

B-50
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" NAYIGNAL ACCIDENT SAMPLING SYSTEM

DEPAATMENT OF TRANSPORTATION
Nacional Highwey Tralfie

DRIVER FeRn

CONTINUQUS SAMPLING SUBSY!

Tocmn Approved:

Safety Adeinisctracioa 0.M.2. No. 004-R-
1. Primary Sampling Unit Number s 10. Estimated Mileage This Vehicle
- . D) (Escimated total mileage that
driver hasg driven in thi: spec-
2. Cage Number M-I L ific accident invol'ed vehicle.)
3 e s ¢
miles to the nearest 100
3. Record Number 4 ___(30]) Less than 130 files
7 (997) 99,650 miles or more
___(998) Not applicable
4. Transaction Code . —(999) Unknown i
N 17 1
S. Version Number 2 11. Purpose of Trip
O
—_(01) To place of work
IDENTIF ICATION - (02) Work-related business
—__(03) Convention
. (04) Civiz/education/religious
6. Vehicle Number ==l ___(05) Eat meal
1o 11 —(06) Medical or dental
___(07) shopping
7. MNumber of Occupants This Motor —(08) Family or personal business
Vehicle —_(09) Visit friends or relatives
_ (10) Pleasure driving
occupant(s) -- Code the actual —_(11) sightseeing
number of persons (including the ___(12) Entertainment
driver if present) that were an occu- . (13) Recreation (participant)
pant of this vehicle. The number of —_(14) Vacation
OCCUPANT FORMsS does not have to equal —(15) Change of vehicle without
this value. change of mode
(99) Unknown - —.(16) Change means of transportation
I 1z 13 —(17) Pick up or leave off passengers
(18) Return home
8. Driver Presence In Vehicle (19) Lodging (overnight)
(20) other social:
(1) Yes
—(2) No —
ls —(21) Other purpose:
(NOTE: 1If no driver was prasent {in
this vehicle, indicate and subse-
quently code Not applicable for the ___(98) Not applicable
remaining nonenvironmental questions ___(99) Unknown =l
on this form. No OCCUPANT FORM for 20
the driver is required. Remember,
if the person who had been driving 12. Prequency Driving Road
this motor vehicle prior to the
accident was injured outside of (1) paily
this vehicle, that person is handled —__(2) Weekly
on the PEDESTRIAN & NONMOTORIST FORM. ___(3) Monthly
___(4) Less than once a month
—_(5) First time on road
DRIVER INTERVIEW —__(8) Not applicable
—(9) Unknown .
9. Months Driving Experience This Class
of Vehicle (e.g., passenger car, 13. Driver Education

light truck, motorcycle, etc.)

months -- Code actual months
ot previous driving experience up
to 60.
(NOTE: 45 days or less equals 1
month; a month and a half equals
2 months.)
—(6l) Greater than five years
__1(98) Not applicable
—(99) Unknown

>
"y

-
[

(1)
(2)
(3)
(4)
(5)

No formal driver training

In training at time of accident
High school driver training
Commercial driver training
Other formal driver training
(e.g., college, military, etc.):

(6) .-Two or more types of formal
driver training
Not applicable

(8)
Unknown

)

Thie report {s suthori{sed by P.L. 89-36], Ticle 1. Seccions 106, 108, and 112.

Yhila you aras not required to respond,

your coopaeracion is needed to make the resules of cthis dats collaction ecfort comprehansive, accurate, and timely.

R-R1

1/7q



1ONAL ACCIDENT SAMPLING SYSTEM -- ConTINuOUS SaMPLING SuBSYSTEM: DRIVER FoRM PAGE 2®
ter- Official Inter- Official
2wee Sources viewee Sources
Licensé Status Thls Class of 15. License Restriction
Vehicle
(1) No restrictions o
(1) Valld license o ::: (2) Glasses and/or L
— (2} M& licknse, li- - contact lenses
- cense required ___ (3) paylight driving _
3 (3) Suspended/revoked o * only
77 (4) Extpired license s * ____ (4) Handicap related _ &
~ (5) Learner's permit - * restriction *
7 (8) Not applicable - * ____(5) Activity restric- *
B (no license re- tion ]
quired) ___ (6) Other restriction: _
___ (9) Unknown o
P}
(NOTE: If information was obtained ____ (8) Not applicable o
from official sources, code it; ____ (9) Unknown .
otherwise, code *the interviewee's EX)
response.) (NOTE: If more than one restriction
exists choose the one with the
o B A b R AL DY b s S R B o i e P lowest numerical value.)
ACCIDENT DESCRIPTION INSTRUCTIONS &ﬁ' 16. Additional License Restricticn

not interrupt person during general descrip-i;f
»n (narrative), unless he/she requests yqur E'

sistance. Attempt to summarize the narra-
re while minimizing any disruptions of the
rson's internal logic. Specific questions ..
r be asked later. Write these questions Az
m in the space below or on the other side
the paper, prior to the interview.

ICIFIC QUESTION: .

driver operated a truck, was

¢ truck regulated in interstate _ _ Yes
merce by the Bureau of Motor ____ No
‘rier Safety (BMCS)? ____ Unknown

(3)
(4)

Daylight driving
only

Handicap related
restriction
Activity restric-
tion

Other restriction:

(5)
(6)

* &t »

(7)

(8)
(9)

More than two
restrictions
Not apolicable
Unknown

GENERAL DESCRIPTION OF ACCIDENT SEQUENCE

(This represents a synopsis of an uninter-
rupted narrative by the driver.)

PRE-CRASH

‘ection of Travel

ITE: If interviewee does not know, insert
'om other sources when determinable.)

_ North ____ Southeast

. East Northwest

" South T Southwest

_ West Not applicable

" Northeast ___ Unknown

B-52

Travel Lane

(NOTE: Lane one is the curb or shoulder lane;
lane two is the next lane, etc. to the median
or centerline. Obposing lanes are numbered
gimilarly and distinguished by direction of
travel.)

___lst lane ___ On shoulder
___2nd lane On trafficway
___3rd lane —___ Off road
___ 4th lane ___ Outside trafficway
___ 5th or addition- ____ Not applicable

al lane ___ Unknown

1/79



NATIONAL ACCIDENT SAMPLING SYSTEM -- CONTINUOUS SAMPLING SUBSYSTEM: DRIVER FORM P

Estimated Travel Speed

(NOTE:
increments of S m.p.h.;
source e.q.,

INFORMATION SOURCE:

Stopped

Record as obtained from interviewsze in
note informaticn
speedometer, estimate,

Less than

Actual speed (i1n incremerts)
ot applicable

Unknown

Driver Actions Prior to Accident

(NOTE:

accident.)

Normal - i.e., straight at constant speed
Accelerating

Decelerating
Overtaking
Stopping
Other actions

This reports the driver's actions
prior to any indication that did or should
have alerted the driver to the fact that the
driver was about to be involved in a traffic

Turning
Stopped
Unknown

etc.)

5 m.p.h.

Attempted Avoidance Actions
(NOTE: Carcfully query this elicited
information.)

None

‘Braking

Steering left

Steering right

Braking and steering left
Braking and steering right
Accelerating

Accelerating and steering left
Accelerating and steering risght
Releasing brake

Other actions

Not applicable

Unknown

LHEETTET T

AT-CRASH

Record as obtained from interviewe:
increments of S m.p.n.; note information
source e.g., speedometer, estimate, etc.)

Stopped Less than 5 m.p

Actual speed (in increments)
Not applicable Unknown

INFORMATTON SOURCE:

1

Object Contacted

? vehicle Impact Location

} Yehicle Orientation

(¥) Motor vehicle (1) Front (1) Tracking, no skidding
(0) Guardrail (2) Right side (2) Tracking, skidding
(1) Ditch (3) Rear (3) Rotated clockwise to pat
(2) Ground (4) Left side of travel
(3) Tree (5) Top (4) Rotated counterclzsckwise
(4) Pole (6) Undercarriage path of travel
(5) Sign (7) Other: (5) Rolling over
(6) Pedacyclist (8) Not applicable (6) Jackknifed
(7) Pedestrian (9) Unknown (7) Other:
(8) Other: (8) Not applicabie
(9) Unknown {3) Unknown
DRIVER VIEW of TOTAL ACCIDENT CONTACT SEQUENCE
Did More Than Six Impacts Occur? Unknown, No, Yes: code the six severest impac
One Vehicle iﬂ Other Vehicle--if applicab
Accident Common “
Sequence Impact Object E~Vehicle Impact Vehicle E.Vehicle Tmpact Vehicl
Number Number | Contacted'kd Number | Location? Orientation’fd Number | Location?{Orientat
. | | H_ | _ _ B i
3 = _ B _ _ﬁ_ L A
0 S N ) e o »
. °
6 _ — K _ B-53 _ = _ _ =~




AL ACCIDENT SAMPLING SYSTEM -- CoNTINUOUS SAMPLING SuB3¥STEM: [RIVER For4 PAGE U

POST~-CRASH

Driver Inputs Between Last Point-of-Impact and
Final Rest Position

Rest Position
None ____ Braking
Steering left ___ Steering right
Braking and steering left

Braking and steering right

1 roadway
2 shoulder
1 parking lare

RRREN

1 medidn Acceleration followed by braking
Ef roadway (beyond shoulder area) Acceleration followed by braking 4nd
ther: steering

____ Releasing brake

____ Other:
5t applicable
nknown

Not applicable ____Unkncwn

_J—

ltiple impacts occurred, describe driver inputs between initial and last point-of-impact.

ACCIDENT DIAGRAM
a rough sketch of the accident sequence as described by the driver. Note impact and final
positions carefully. If possible, relate these to some identifiable object in the area, and

i1 vehicle and pedestrian or nonmotorist headings relative to an object, as well.
Indicate North

uggage or other cargo in vehicle when accident occurred? Estimated Weight: lbs

ibe:

nt location of vehicle (if not yet inspected)?

ny of the Following Restrictions of the Road Surface Condition
-of-Way Exist Prior to the Accident
____ Dry ___ Wet
one ___ Snowy, slushy Icy
arrow bridge (as defined) Other: -
revious accident ___
aintenance, repair, or construction
ctivity on roadway Unknown
ocadway immersion (standing water) -
ther roadway obstruction or condition: * THis coMPLETES THE DRIVER (ForM) ORIENTED *
QUESTIONS OF THIS INTERVIEW; CONTINUE THIS
nknown

INTERVIEW WITH THE OccupanT (ForM) ORIENT-
, ED QuEsTIONS

B-54 1/79



NATIONAL ACCIDENT SAMPLING SYSTEM -- CONTINUOUS SAMPLING SuBSYSTEM: NRIVER FORM

POLICE REPORT

POLICE, HOSPITAL/MEDICAL, OR OTHER OFFICI

Traffic Violation Charged Against This
Driver

N0 -- Code 2 for each of ques-
tions 17 through 22.

If YES -~ Check (¥) each of the viola-
tions below that were indi-
cated: code 1 for the checked
violations and 2 for the
violations not checked.

___ Not applicable -- Code 8 for each
of questions 17 through 22.

___ Unknown -- Code 9 for each of ques-
tions 17 through 22.

17. Speeding

18. Driving While Intoxicated
19. Reckless Driving
20. Driving With Suspended or

Revoked License
21. Other Violation Charged
22. Unknown Violation Charged

23. Alcohol Involvement
(NOTE: A psychomotor test is not
considered a test for the purposes
of this question.)

(1) No, test not given

(2) No, test given

(3) Yes, test not given

(4) Yes, test given

(8) Not applicable

(9) Unknown

™
-

24. Measured 3Blood Alcohol Level

: $ -- Code actual reported
number representing fraction of
alcohol present.
(97) Not tested
T (98) Not applicable
___(99) Unrknown

OFFICIAL RECORLCS

Code in the space provided the actual
number of recorded convictions/suspen-
sions/accidents that occurred within
the last three (3) y=ars (as measured
from the date of the accident).

Not applicable -- Code 8 for each
= of questions 235 through 29.
Unknown =-- Code 9 for each of ques-
tions 25 through 29.

25. Previous Speeding Convictions

26. Previous Other Moving Viola-
tions Convictions

27. Previous Driving While Intox-
icated Convictions

28. Previous Recorded Suspensions
and Revocations

29. Previous Accidents

(NOTE: The coded value: 7, indi-
cates that the actual recorded
value was seven or more; be sure
that the actual value is racorded
in the space provided near the
question number.)

COMMENTSS

1 /9N



NAL ACCIDENT SAMPLING SvsTEM -- CONTINUOUS SAMPLING SusysTem: DRIVER Form PAGE 6

ENVIRONMEWNTAL DATA

36. Roadway Profile

Number of Travel Lanes (1) Level
(2) Positive grade

(1) Cne __(5) Five T (3) Negative grade

[2) Two (6) Six ___(4) Hillcrest

[(3) Three T (7) Seven or more —_(s) sag

(4) Four —___(9) Unknown ___(9) Unknown e
o1 w7

w

Trafficway Division and Median Type 7. Surface Type
(1) Undivided (1) Concrete
.ded (median width > to four feet) (2) Bituminous
(2) paved flush--painted or un- (3) Brick, block
painted (i.e., not curbed) (4) Slag, gravel, or stone
(3) Curbed (5) Dirt
(4) Unpaved, uncurbed median (6) Other:
(e.g., grass, gravel, etc.) (9) Unknown
(S) Median barrier [
{6) Other median type:

38. Surface Condition
(9) Unknown _ (1) Dry
82 (2) Wet
___(3) snowy, slushy

(4) Icy
___(5) other (e.g., sand, dirt, oil):

Access Control

(1) Full

(2) Partial
(3) Uncontrolled ____(9) Unknown
(9) Unknown [X]

w

9. Junction Traffic Controls

Direction of Travel Flow
(1) No controls

(1) One way :::(2) Control not functioning
(2) Two way Control Functioned
(9) Unknown . ____(3) Traffic signal
by ____(4) stop sign or yield sign
___(5) Railroad crossing control
Shoulder Presence ___(6) other traffic control:
(1) No shoulder
(2) Left shoulder __ _(8) Not applicable
(3) Right shoulder ___(9) Unknown
(4) Left and right shoulders T
(9) Unknown _
us 40. Accident Occurrence in School Zone
Roadway Alignment (1) No
__(2) Yes
(1) straight ____(9) Unknown
(2) Curve right 3T
(3) Curve left
(9) Unknown . 41. Speed Limit
wE
m.p.h. -- Code actual posted
or statuatory speed limit.
____(99) Unknown
52 53
MMENTS




-
s
v
<
[
!
L2

NATICHAL ACCIDENT SiMPLi:
DriveR LoG

CONTINJOUS SAMZLING SLISY3T

{0 miTI0 ey TEAM
Duplicate columns 1 “hrough & from the first Month Day Year Initial
page of this ferm.. o 0 U Eimdmeamll S & L m  aeamel e e L] el ecdbiE
Date environmental
Card Nunmber 1 data (variables D30
) through D41} appli-
cable to this Zriv-
Duplicate columns 10 and 11 from the first er (traffic unit)
pdge 8f thi& form. were collected from
the field. = QAT
- e e e e - e = m - = e s s A e e = e - = e s === = - = == = = =12 13 1s 1f 18 17 18 1932
- (1) Driver was not present; therefore, interview was not applicable
for this form. STOP Lo CompLETE!
E] (2) Driver was present. (CoONTINUE! di
] 2
Date official driver records requested. e il |
22 23 26 2° 6 27 28 213 2?
Ej (1) official driver records received before first submission.
E] (2) Official driver records appli-
cable but not obtainable. PReason:
[] (3) Official driver records requested but not received at time of
case suzmission. A
3
Pate official driver record data entered on Driver Form (variables
D14 through D16 and D25 through D29). NOTE: This task is applicable
even if only 9s are coded. - 1 9
‘ 12 331 1L 3S 35 37 38 19 o
CCMPLETED sy ZONE CEMTER
_-Not in error, NOTE: DUPLICATE COLUMNS 1 THROUGH 8 AND GO TO CARD: _Z2.
not to be up- B
dated, and not
missing Variable{ 1} 2§ 3| 4} 5| 6] 7] 8 911091112 |13|14|15|15{27|28|19 20|21 222324
1-To be updated
2-Exrror (not
correctable) Response| | | |_ | I AL |nn = w2 | e |
3-Error (cor- To 11|12 |1 1w Ts|Te|T7|Te|Tojza2t 22|23 |2w]2s|25|27|22|2z]2a|3t]12}73
rectable) :
4-Questionable |variable|26(27|28|29|30|31(32(33|34{35|35]37|38|39|40]42fa2i43}22j45}45{27i23}3]
S-Updated and ra —

corrected
6-Sequencing er-|Response
ror in CDC's

&

or injury data
7-Error incor-

rectly noted
8-Data entry in
" error
9-Unknown coded

cn field form
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MMAL ACCIDENT SAMPLING SYSTEM

CONTINUOUS SAMPLIMNG SUBSYSTEN

Driver ForM UPDATE RECORD

THIS SECTION MUST BE COMPLETED PRIOR TO INITIAL CASE SUBMISSION

Primary Sampling Unit Number . DRIVER'S
T T2 NAME:
(sanitize later)
Case Number . o
T Tw " s T s
INVESTIGATOR:

Record Number _ﬂ
7
Transaction Code 2
]
Version Number 2
9

Vehicle Number

v S s e ot i o W AR L
CIRCLE THE MUMBER 0OF EACH VARIABLE TO BE UPDATED AND COMPLETE UPON RECEI!PT OF THIS DATA

License Status This Class of Vehicle

License Restriction

Additional License Restriction

Measured Blood Alcohol Level

Previous Speeding Convictions

Previous Other Moving Violations Convictions
Previous Driving While Intoxicated Convictions
Previous Recorded Suspensions and Revocations

Previous Accidents

ATTACH TO THIS FORM AMNY SUPPORTING 0

FFICIAL RECORDS FNR THIS DRIVER

B-58
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NATIOHAL ACCIDENT SAMPLING SYSTEN

CONTINUOUS SAMPLIMNG SUBSY:

CRASH ProGgrAM SuMMARY

This form presents the CPA3SH Program summary
information for traffic units numbered: Primary Sampling Unit Number _
First Vehicle [Veh #1} Case Number |
Second Vehicle (Veh #2) Common Impact Number e
2. VEHICLE SIZE? 14. Was Vehicle One's PATH CURVED?
Veh 1 No - skip to 16.
Yes: x _ _
Veh #2 15. Point on Path
Y g
COLLISION DEFORMATION CLASSIFICATION? -
16. Did Vehicle One ROTATE?
3. Veh #1 S
None - skip to 18.
4. Veh #2 = TSI I Clockwise:
____ Counterclockwise:
S. KNOWLEDGE of Vehicle WEIGHTS? 17. More than 360 degrees?
No - skip to 8. No
Yes: Yes
6. Veh #1 ew,..
18. Did Vehicle Two SLIDE SIDEWAYS?
7. Veh #2 I SR
Mo - skip to 21.
B. KNOWLEDGE of REST and IMPACT POSITIONS? Yes:
19. Did rotation cease prior to final rest:
No - go to 37. -- Damage Dimensions
7 Yes: Mo - skip to 21.
9. REST veh 1 x . — Yes: S
20. Location
Y - ¥s NS
Y o e - _as Y amay § 5T
Veh #2 | G 21. Was Vehicle Two's PATH CURVED?
Y o _ o e No - skip to 23.
Yes: X _ .
Voo e 22. Point on Path
Y
10. IMPACT Ven #1 x _ . e
23. Did Vehicle Two ROTATE?
Y .
N None - skip to 25.
Voo ___ Clockwise:
Counterclockwise:
Veh 42 . 24. More than 360 degrees
Y e ___No
Yes
Voo e
25. COEFFICIENT of FRICTION? o Heal
11. Did Vehicle One SLIDE SIDEWAYS?
26. ROLLING RESISTANCE? [Option (1) or (2)}
No - skip to 14.
___ Yes: (1) Proportion of Braking
12. Did rotation cease prior to final rest? Each Wheel
27, Veh #1 RF — ey
No - skip to 14.
Yes: X . LF .
13. TILocation - = = = =
Y __ — RR e
v _— LR e
1/79
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ONAL ACCIDENT SAMPLING SysTEM -- ComTinuouS SampLing SussysTeM: CRASH ProcrRAM SuMMARY  PAGE 2

Veh #2 RE et 37. Are DAMAGE DIMEMNSIONS Xnown?
LF . Mo - skip to 52.
- 0 " Yes: Dimensions in Inches
RR .
- 38. Side damage
LR e 41. End damage Veh #1 L e
OR 39. side damage
42. End damage C, T
(2) Longitudinal Deceleration .
2 —_——
Veh #1 e
C, -
Veh #2 e
cb — —— — —
TRAJECTORY SIMULATION? .
s —
No - skip to 37.
—__ Yes: Steer Angles? Ce
Veh #1 RF 40. Side damage +
T 43. End damage b - __ .
LF
® T 44. Side damage
RR 47. End damage Veh #2 L e
LR 45. Side damage
T 48. End damage C, -
Veh #2 RFE
) C. —_——
Lf‘ —— ———
C, —_——
RR ——— —
L C,‘ — e
LR —
— c. L
TERRAIN BOUNDARY?
C .
No - skip to 37. 46. Side damage P — ——
T Yes: Boundary Points? 49. End damage D - .
- XBP1 . -
T 52. IMPROVED FORCE DIRECTIONS?
YBP1l .
T ___ No - PROGRAM COMPLETED!
XBP2 e ____ Yes: Angles from Straight
+
YBP2 e 53. Veh $1 -
+
SECONDARY FRICTION COEFFICIENT? __ . 54. Veh #2 -

this Common Impact was with a Motor Vehicle Not In Transpornt, £ill in the information below.

Model Year: Make: The CDC, crush profile
{(C; through C,), and
trajectory measurements
Curb Weight: 1bs Model: for this vehicle should
be recorded abkove.

COMPLETE and ATTACH the appropriate schematic (Vehicle Form - page 2) to this Form.

1/79
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NATIONAL ACCIDENT SAMPLING SYSTEM

DEPARTMENT OF TRAMSPORTATION
Mational Hizhway Traffliec

OccuPANT ForM

CONTINUOUS SAMPLING SUBSY!

Torn Approved:

Safety Adainfscracion O.H.B. No. 004&-2-
1. Primary Sampling Unit Number e 13. Occupant's Seat Position
12
____(01) Front seat-left side
2. Case Number ___(02) Front seat-middle
™ s 7% (03) Front seat-right side
:::(04) Second s2at-left side
3. Record tlumber 5 ___(05) Second seat-middle
7 __ (06) Second seat-right side
(07} Third seat-lefz side
4. Transaction Code __ (08) Third seat-middle
5 __(09) Third seat-right siZe
___(10) Front seat-additional
5. Version Number _2 passenger
) (11) Second seat or beyond-
- additional passenger
IDENTIFICATION —(12) Truck-tractor sleseping section
__(13) Other enclosed area:
6. Vehicle Number VB i
1e 11 __(14) In or on unenclosed area
area
7. Gccupant Number = type:
12 11 __(13) In or on trailing unit
unit
OCCUPANT INTERVIEW type:
(°9) Unknown
-— i
8. Occupant's Age (NOTE: INVESTIGATCR as used below
refers to the product of individual
vear(s) -- Cocde actual age observation, police reports, and
at time of accident. any other sources used that cul-
(00) Less than orne year old minated in the assessment which
:::(97) 97 years and clder represents the final opinion of the
_(99) Unkncwn — investigator.)
s 15
1l4. Entrapment
9. OGCccupant's Sex (NOTE: Entrapoed means that part of
the occupant was in the vehicle and
(1) Male mechanically restrained; jammed dccrs
~__(2) Female and immobilizing injuries by them-
~_(9) Unknown selves are not sufficient 3 con-
=N e stitute entrapment.)
Inter-— Inves-
10. Occupant's Height viewee tigator
inches -~ Code actual
helght to the nearest inch. __ (1) Not entrapped C
___(99) Unknown _ (2) Entrapped 0
17 18 —__ (B) Not applicable b
—___ (9) Unknown ~ E o
11. Occupant's Weight - 2
(NOTE: Motorcyclists
pounds -~ Code actual cannot be either en-
welght to the nearest pound. trapped or ejected.)
___(999) Unknown _
19 20 21 15. Ejection
12. Occupant's Role —_ (1) None
—_ (2) Partial ejection
__ (1) priver —_ (3) Complete ejection — ¢
__ (2) passenger — (4) Ejection, unknown ~— ~ 0
___(9) Unknown degree T D
EX) —_ (8) Not applicable E
——. (9) Unknown il =
} Y
This rsport 1s authorized by P.L. 89-543, Tictle 1, Sectione 106, 108, and 112. Whils you are not required to respond,
your cooperacion {s needed to wske the resuits of this data collueczion efforct conprehensive, accurate, and timely.
B’61. 1 /70



AL ACCIDENT SAMPLING SYSTEM -- CONTINUOUS SAMPLING SussYsTeM: OccupaNT ForM PAGE 2<:)

- Inves-
e tigator 18. Medium Status
Inter- Inves-
Ejectlon Area viewee tigator
(01) Windshield L
(02) Left front . ___ (1) open o
{03} Right front . (2) Separation __c
(04) Left rear - T (3) Closed, closed o
(05) Right rear ___ ¢ - when damaged D Vs
(06) Rear . ___ (8) Not applicable ___ E
(07) Ro@f (convertible __ O (9) Unknown _
or sun roof) - - 11
(08) Other area (e.g., __ D
sildecar, back 19. Treatment - Mortality
of pickup, etc.): E
Inter- Official
viewee Sources
(98) Not applicable . ———— ———————
(99) Unknown . o
27 28 (1) Fatal
Honfatal -
Ejection Medium _ (2) Hospitalization .
___ (3) Transported and . o
(01) Door . released o]
(02) Open roof - ___ (4) Treatment-other: - D
structure E
(03) Fixed windows .
rable windows (5) Mo treatment
(04) Roll down type I - -
(05) Hinged type . __ (9) Unknown _
(06) Sliding type ___ o Ty
(07) Other type: o
D
E
(08) oOther medium: .
(98) Not applicable .
(39) Unknown . o
9 30
MENTS
1/79
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NATIONAL AcCIDENT SAMPLING SYSTEM -- CoNTINUOUS SaMPLING SuBsYSTEM: OCCUPANT FORM PAC

INTERVIEWEE INJURY DATA

Indicate the Nature, locazion, and injury Souace of all injuries
Soft Tissue Injuries

..‘\‘

Skeletal Injuries

&,’i;Ei 2
j ’:‘\
¢ // g \ \\\\
4 %
i%@? ;1

D_.A7Z 1/7a



1AL ACCIDENT SAMPLING SYSTEM -- CONTINUOUS SAMPLING SUBSYSTEM:

NccuPANT FoRrm

o= Official
e Sources

Hospital Stay

day (s} -- Code the
“Tnumber of days (up to
30) that the occupant
stayed, in hospital.
_ (31) 31 days or more
_ (98) Not applicable
(e.g., D.O.A.)
_ (99) Unknown

mMoon

Working Days Lost

___day(s) =-- Code the
number of days (up to
30) that the occupant
lost from work due to
the accident.

_ (31) 31 days or more
(98) Not apolicable

(e.g., D.0O.A.)
(99) Unknown

k] 3

@

This varniable defeted in this version _9
37

o= Invas-
e tigavor

Active Restraint Svystem - Availability

(1) None

(2) Lap belt and
shoulder harness

(3) Lap belt

(4) Shoulder harness

(5) Helmet

(6) Child safety seat

(7) Other restraint:

|

mMoOoOnN

(9) Unknown

Active Restraint System ~ Use

(1) None (includes
unavailability)

(2) Lap belt and
shoulder harness

(3) Lap belt

(4) Shoulder harness

(5) Helmet

(6) Child safety seat
- in proper use

(7) Other restraint
used

(9) Unknown

mooan

Inves-
tigator

Inter-
viewee

25. Passive Restraint System

(1) None
Available
__ {(2) Air bag - deployed
(3) Air bag - did not
deploy
(4) Passive belt
(5) Other restraint:

nmogon

(9) Unknown

26. Passive Restraint Defeated

(1) No (includes
unavailability)
Yes
@2 Passive belt not .
worn
___ (3) Air bag discon-
nected
___ {(4) Air bag not .
reinstalled
(5) Other restraint

(9) Unknown

moon

27. Relation of Interviewee to Occupant

(1) No interview
(2) Same person
(3) Other accident involwved person:

Uninvolved Person
(4) Relative or friend
(5) Other uninvolved person:

Combinat.on of Persons

___(8) One of which was accident involved
___(7) None of which were accident involved
___(9) Unknown

TH1s COMPLETES THE [NTERVIEW

1/79
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NATIONAL ACCIDENT SAMPLING SysTEM -- CONTINUOUS SAMPLING SuBsYSTEM: OCCUPANT FoRM PAGI

OFFICIAL INJURY DATA

Indicate the Nature and Location of ALL injuries.
Soft Tissue Injuries

Skeletal Injuries

B-65 1/79



NAL ACCIDENT SAMPLING SYSTEM -- CONTINUOUS SAMPLING SUBSYSTEM:

Oc

CUPANT FORM PAGE b

OCCUPANT

INJURY

CLASSIFICATION

ider all injuries which are reported from both unofficial and official sources.

The informa-

. from officlal sources takes precedence over similar injurles reported by any other source.
ither words, do not list the same injury twice:; supercede the interview data with official data

he case of similar injuries.

List all injuries by official medical sources first.

Police

rted injuries may be used, but only when no other source of injury information is available.

| more than ten (10) injuries sustained?

Unknown,

No,

Yes -- If more than ten

imilar injuries weété identified during the interview, from collection of official datd, ahd

| other unofficial sources (excluding police),

list those from the official records first, ex-

ting that level of data before listing those from the interviewee or other sourcas.

I.5.5. O.I.C.
Body Body System/ A.I.S. Injury
Reglon Reglion Aspect Les.on Organ Severity Source

Source
of Data

Source of Data

Official

(1) Autopsy records with
or without hospital/
medical records
Hospital/medical
records without
autopsy records

{(3) Treating physician
Onofficial

(4) Interviewee

(5) E.M.S. personnel

(6) Police

(7) Other source:

(2)

(8)
(9)

Not applicable
Unknown

S. Body Region

Head or neck

Face

Chest

Abdominal or pelvic
contents

Extremitiaes or pelvic
girdle

General (external)
Not applicable
Unknown

C. Body Region

Head - skull

Face

Neck - cervical spine
Shoulder

Upper extremities (arm)
Arm (upper)

Elbow

Forearm

Wrist - hand

Chest

Abdomen

Back - thoracolumbar spine
Pelvic - hip

Lower extremities (leg)
Thigh

Knee

Leg (lower)

Ankle - foot

Whole body

Injured, unknown region
Not applicable

Inknown if injured

Aspect of I[njury

(R) Right

(L) Left

(B) Bilateral
(C) Central

(n)
(P)
(s)
(I)
(W)
(o))
(8)
(9)

Anterior - front
Posterior - back
Superior -~ upper
Inferinr - lower

Whole region

Injured, unknown aspect
Not applicable

Unknown if injured

Lesion

(L) Laceration
(C) Contusion
(A) Abrasions
(F) Practures
(P) Pain

(K) Concussion
(A) Hemorrhage
(V) Avulsion

(R) Rupture

(S) Sprains

(D) Dislocations
(N) Crushing

(M) Amputation
(B) Burn

(X) Asphyxia

(Q) Other

(U) Injured, unknown lesion

(8)
(9)

Not applicable
Unknown if injured

System/Organ

(s)
V)
(J)
(D)
(L)
()
(B)
(C)
(E)
(A)
(H)
(Q)
(G)
(K)
(R)
(P)
(M)
(I)
(W)
(o)
(8)
(9)

Skeletal
Vertebrae

Joints

Digestive

Liver

Nervous system
Brain

Spinal cord

Eyes - ears
Arteries - veins
Heart

Spleen

Urcgenital

Kidneys
Respiratory
Pulmonary - lungs
Muscles
Integqumentary

All systems in region
Injured, unknown system
Not applicable
Unknown if injured

Abbreviated Injury Scale

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)

Minor injury

Moderate injury

Severe injury

Serious injury

Critical injury

Maximum (untreatable)
Injured, unknown severity
Not applicable

Unknown if injured

n-AA

Reduction Section



NATIONAL ACCIDENT SAMPLING SYSTEM -- CONTINUOUS SAMPLING SUBSYSTEM:

OccupanT Form PAGE

Injury Source

PRONT

(01) Windshield

(02) Mirror

(03) Steering assembly, includ-
ing transmission selector
level when c¢olumn mounted
Add-on equipment (e.g., CB,
tape deck; air conditioner)
Instruttdht panel and below,
excluding foot controls

and pdrkiHg brake

Other front object

(04)
(6%)

(09)
SIDE
(11) Side interior surface,
excluding hardware or
armrests

Side hardware or armrests
Roof pillar supports
Window glass or frame

(12)
(13)
(14)

ROOF

(31) FPront header

(32) Rear header

(33) Roof side rails

(34) Roof or convertible top
FLOOR

(41) Floor

(42) Floor or console mounted
transmission lever, in-
cluding console

(43) Parking brake handle

(44) Foot controls including
parking brake

REAR

(51) Backlight (rear window)

(52) Backlight storage rack,
door, etc.

(59) Other rear objects

EXTERTOR of OCCUPANT'S VEHICLE

EXTERTOR of OTHER MOTOR VEHICL

(71) Bumper

(72) Hood edge

(73) Other front of vehicle

(74) Hood

(75) Hood ornament

(76) Windshield, roof rail, a-
pillar

{(77) sSide surface

(78) Side mirrors

(79) other side protrusions

(80) Rear surface

(81) Undercarriage

OTHER VEHICLE on OBJECT in the
ENVIRONMENT

(86) Ground

(87) Other vehicle or object

(89) Unknown vehicle or object

NONCONTACT INJURY

(19) Other side cbject (61) Hood (90) Noncontact injury source
INTERIOR (62) Outside hardware (e.g., (impact force)
(21) Seat, back support outside mirror, antenna)
(22) Belt restraint system (63) Other exterior surface (97) Injured, unknown source
(23) Head restraint or tires (98) Not applicable
(24) Air cushion (69) Unknown exterior objects (99) Unknown if injured
(25) Other occupants
(26) Interior loose objects
(29) Other interior object
OCCUPANT INJURY CLASSIFICATION

If there are six or less injuries
jurtes ordered by Source of Data

4th~interviewee and other sourcss) and by A.T

listed in the 0.I.C.
(l1st-autopsy,
-S. severity within

reduction

If there are more than six injuries order the injuries by source

source.

Choose the injury or injurles that w
gions to be represented in the coded

Code this ordering, injury by injury.
source, the same A.I.S., and the group includas
ordering, then a choice must be made as to which

data. If no new I.S.S.

simply code in accordance with the original ordering.

If the occupant has less than six
equal to the number of injuries p
50).

In the additional row "not applicable”

injuries,

section, code all of the in-

2nd-hospital/medical, 3rd-treating physician, or

sourcea.

and by A.I.S. severity within

If a group of ordered injuries has the same
at least the sixth and seventh injuries in the
injury or injuries to code.

111 enable the maximum number of different I.S.S. body re-
body region can be added, then

then the number of rows required to be completed is

lus one (e.g., no injuries requires one row i.e., columns 43 to

will be coded for all variables including A.I.S.

severity. In essence, "not applicable” means "no injury”.
Update Candidate: <:> Yes <:> No
r.s.s. 0.I.C.
Body Body System/ A.I.S. Injury Source
Region Region Aspect Lesion Organ Severity Source of Data
Ist 28. 29. 30. 31. 3a. 33. 34
" T LYy Lx 3 X3 ®7 %8 &9 S0
] 5 7. . 39. 40. 4]1.
20 __ /. o 6. O B’ - ] -
3rD 42. 43. 44. as. a6. 47. _ __ 48, __
- EX) T T 7 r¥) e 68 0
4w __ 49. 50. 51. 52. 53. 54. 55.
€7 [X) %9 kX)) 71 72 71 7w
StH 56. 57. 58. 59. 60. 61. 62.
- 7T ¥ T ¥ 73 70 @1 [
bt __ 63. 64. 65. 66. 67. 68. __ __  69.
[E] [0 s [ 7 78 89 90
B-67 1/79



Telephone

Personal visit to hore, work, etc.
Letter (questionnaire)

Other [specifyl

a.
b.
c.
d.
e.
RESULT
(01) No answer (to phone call, no one home, etc.)
(02) Other person at home, work, etc.--interviewee toO contact
investigator
(03) Other person at nome, work, etc.--investigator to rereat
call, visit, leave questionnaire, or try elsewneare
(04) Must obtain permission of attorney or insurance company
(0S) Attorney or insurance company refused permission
(06) Refused interview for other than on advice of attorney
or insurance company [specify or write "unknown reason"]
(07) Attorney or lnsurance company provided permission
(08) No return of letter (questionnaire)
(09) Partial or complete interview
(10) Other [specify]

B-68
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PAGE 8

()
(2
(3
W

(9)

—(9)

70. Injury Severity (Pclice Rating)

K - Killed

A - Incapacltating injury

B - Nonincapacitating injury
C - Possible injury

0 - Mo injury
Unknown

If any of the coded Injury Sources have "other"”
codes, i.e. 09, 19, 29, 59, 63, or 87; describe
the injury source below in the space provided.
Clearly indicate each description by numerical

value.

COMMENTS :

ATTACH To THIs ForM ANY SupporTiNG MEDICAL DOCUMENTATION FOR THIS OCCUPANT

1/79

B-69




IATICNAL ACCIDENT SAMPLIMG SYSTEM CONTEMUGUS SAMPLING S233%5

fczusanNT LoG

CONPLETEN sy TeAd
puplicace columns 1 zhrough INTERVIEH CONTACT RZCORD
g f-om che first page of this Contact Timna of Contacting
form. Seguence ¥onth 32aY Year Contact <avestigator Manner Result
Card MNumber 1
.
Ist . . — e — o —
Duplicate columns 10 through Tv 75 76 17 18 T8 20 21 22 23 . 25 26 77 28 19
13 from the first page of
this form. 2ND I A e _ .
30 341 32 33 3& 35 3& 1317 18 39 w0 31 w2 3 “h 8
COMMENTS
3rD _ — e — o —
T v %8 9 T0 51 Sz 53 S 5% SF 57 Se B 50 sl
bt . e —
2 €3 6% 65 66 67 sa &9 70 71 72 71 1% 7S Te 77
Go 10 _2
T™H % . . . — e J— —
T¢ 11 12 13 16 15 16 17 a8 158 70 21 22 23 Tw 15
BTH — — e —
26 27 28 2% 30 31 32 33 3w 1S 16 317 30 39 wng Wl
7TH == R — —
"7 T3 Te ©§ w6 w7 w8 3 S0 Sl 52 $3 §% 5s 58 57
23 I AR (N — —
58 54 63 61 62 63 6% 65 66 &7 68 &3 70 71 72 713
Go To 3
For cesconses to vanner and 9TH "¢ [ — . o
Result see back of page 7. io T1 T2 13 1 15 1% 17 18 18 70 21 22 21 v 2
Date decision was made not to further atcempt to obtain a direct or surrcogate
intervisw regarding the generzal data ealements (variables 008 through 027). __ o
76 27 28 29 30 31
Mark Appropriate Box ’ ' Deciding Person ({(Initials) o
----------------- 72 73 T
[] (1) Cfficial medical injury data [:](2) Official medical injury data
received before f£irst submission. inapplicable (no medically
J diagnosed treatment).
[ ) official medical injury data
applicable but not obtainable. [:] (4) Official medical injury data
' - - requested but not received at
Reason: time of case submission.
35
pDate Occupant Iajury Classification {0.I.C.), page 7, completed. 9
; T 77 T8 33 w0 1
Completing Person (Iaitials). NOTE: This task is applicable even if only 8s,
9s, 98s, or 99s are the codes used.
- E %2 w3 e
/ . .. COMPLETED sy ZONE CENTER
_-Not in error, NOTE: DUPLICATE COLUMNS 1 THROUGH & AND GO TO CARD: _4.
not to be up-
dated, and noc T
missing variablel 1] 21 3l 4} s, 6] 7] 8] 9|r0§211j12113 14]1s{lef17]Lr8j13f20]21422 23]24 25
1-To be updated
2-Exror (not _j
correctablia)} Response
3-grror (cor- Wﬂ'lTﬁT‘u’T?'fTT"T!‘T?!T!TTTZT!TT?!T'TT!TWTT;"TZ'TT‘:T
rectable) N
4-Questionable variablal26]27(28]29(30{32]32]33]34 35138]37138|39{40}41]42133]4= 43| 48147148149]50
5-Updated and
corrected
§-Sequencing er=-jResponse
ror in CDC's et Ex b2 B I T AR X B u-W:T-_.'TE'Ts"E—J'ﬂ'TT“T-T’;TT?W?T;,
or injury data
9-frror incor- |variable|51}52}53}34{55|56]37158 s9lsols1ls2ls3les|6s)6s|67)eB|62j70]72}72175 7+ 75
rectly noted - o
8-Data entry inm [ Lo 'l 3
error Response B-70 ] 3
9-Taknown coded T T TIIRT T TS "ﬂ"T‘TT-_‘TTT"TfT*TlT' oy 3
on field form P




NATIONAL ACCIDENT SAMPLING SYSTEM CONTINUOUS SAMPLING SUBSYSI
OccupPanT Form UPoaTE RecorD

THIS SECTION MUST BE COMPLETED PRIOR TO INITIAL CASE SUBMISSIOM
OCCUPANT'S NAME:

1. Primary Sampling Unit Number Dipiils Age:
1T 2
(sanitize later)
2. Case Number — fss _=® DATA ON INITIAL SUBMISSION: Sex:
] [ 3 [}
3. RetSrd Number 5 Tréatment - Mortality: U
7
4. Transaction Code 2 Hospital Stay: ot
N -
S. Version Number 2 INVESTIGATOR:
’

6. Vehicle Number

7. Occupant Number

Dy NG e .1'-,:.'.' T s A e e e T s

COMPLETE PRIOR TO INITIAL CASE SUBMISSION
INJURY DATA CODED ON INITIAL SUBMISSION

ENTER RESPONSE FOR EACH VARIABLE WHERE DATA fif
ON INITIAL SUBMISSION WAS UNKNOWN OR IS

FELT TO BE IN ERROR, GIVEN RECEIPT OF 28. __29. __30. _ 31. __ 32. _ 33. _ _ 34. _
OfriciaL MepicaL Recorp(s)

35. __36. __37. __38. __39. __40. __ _ 41. _

8. Occupant's Age — N 42. __43. ___44. __45. __ 46. __ 47. __ _ 48. _
Is 158

9. Occupant's Sex - 49. __ 50. __S1. __S52. __53. __54. __ __ 55. _
Y

19. Treatment - Mortality _d 56. __57. __58. __59. __ 60. __ 6l. __ _ 62. _
32

20. Hospital Stay 63. 64. 65. 66. 67. 68. 69.

A 7T oy Bt A A P et DY R R 731 oty
2 N S T E e i i e o R P A T o TR

UPDATED INJURY DATA BASED ON SUBSEQUENTLY ACQUIRED OFFICIAL MEDICAL DATA

28. — 29, 3o. __ 31. 32. 33. 34.

¥ T vs Ve ’x2 Ve 89 S0
35. __ 36. __ 37. __  38. 39. 40. a1,

31 s2 s1 Ty 35 5e 7 Se
42. 43. __ 44, __ 45. 46. " 47, 48.

T ] %1 (¥3 3 e &5 56
49. __  50. __  si. __  s2. 53. 54. 55.

<7 ) v ) 71 7z 73 7%
S6. — 57. ___ 58. . 59. 60. 6l. 62.

7s 7% 77 . 70 79 20 81 32
63. __ 64, __  65. __  66. 67. 68. 69.

i3 ) 8 e 7 Te 89 T0

INDICATE THE NATURE AND LOCATION OF ALL INJURIES FROM THE OFFICIAL MEDICAL
REPORT(S) ON THE REVERSE SIDE AND ATTACH THE REPORT(S) TO THIS UPDATE
B-71 1/



WL ACTIDENT DAMPLLNG SYsTEM -- ConTliuous SapLing Suasysten: Occupant Uzoate

‘ate the Natute and Localion of ALZL injuries.
Soft Tissue Injuries

Skeletal Injuries




NATL. . o ALCLORNT SATPLLII SYSTEd
JEPARTHENT OF TRANSPCATATION

Bacttonal Highvay Tralfie
34fety Adolalstracion

PeDESTRI

Lo uLUS SATFLEL SUBSYSIC

AN & MONMOTSRIST FoRM

Porm Approved:

0.M.3. No. CO&-R-372
l. Primary Sampling Unit Number i 10. Pedestrian or Nonmoturist's Height
1 "2
inches -- Code actual reported
2. Case Number = 1 Ee:.q'nt to the nearest inch.
T T W (99) Unknown
= T TI7Y
3. Record Number 2
Y ll. Pedestrian or Monmotorist's Weight
4. Transaction Code - pounds ~- Code actual reported
[ weight to the nearest pound.
(999)
5. Version Number 2 - TF I7 77
?
12. Purpose of Trip
IDENTIFICATION
—_{01) To place of work
' __(02) Work-related bisiness
6. Pedestrian or Nonmotorist's Number . (03} Convention
¢ 11 _ (04) Civic/education/religious
__(05) Eat meal
7. Pedestrian or Normmotorist's Type __(06) Medical or dental
- (07) shopping-
__ (1) Pedestrian . (08) Pamily or personal business
—{2) Bicyclist —_(09) visit friends or relatives
(3) Other cyeclist:s —._(10) Pleasure driving
(- __(11) sightseeing
—(12) Entertainmert
—__(4) Animal related —(13) Recreation (participant)
(5) Other nonmotorist: —(14) vacation
—_— —_(15) change of wvehicle without
change of mode
__ (9 Unknown ——(16) change means of transportation
TT _(17) Pick up or leave off passengers
—_ (18) Return home
PEDESTRIAN OR NOMMOTORIST INTERVIEW __(19 Lodging (overnight}
_(20) other social:
—_(21) other purpose:
8. Pedestrian or Nonmotorist's aAge — (98} Not applicable
(99) Unknown-
year (s) -- Code actual age 3 T I7T
at time of accident.
—_(00) Less than one year old 13. Months cycling Experiance
__ (97) 97 years and older
(99} Unknown R monthg -- Code actual months
N pe- 1% 1» of previous cycling experience up
. to 60.
9. Pedestriam or Nommotorist's Sex (NOTE: 45 days or less equals 1
. month; a month and a half equals
(1) Male 2 months.)
___ (2) Female —(B1l) Greater than five years
(9} Unknown . —(98) Not applicable
. ¥ —__(99) Unknown g
23 Iw

ACCIDENT DESCRIPTION INSTRUCTIONS

Do not interrupt person during

general description. (narrative),
unless he/she: requests your- ag--
sistance.. Attempt to summarize

{(This
2 the p

GENERAL DESCRIPTION OF ACCIDENT SEQUENCE

represents. a. éynopsis of an uninterru
edestrian or nommotorist.).

pted narrative by-

the narrative while minimizing any
disruptions of the person's inter-

nal logic. Specific Questions mayf-.
be asked later. Write these-

questions down in the. space belaw

Oor on- the ather side.-of the page,-
prior to the interview.. — :: )

SPECIPIC QUESTION: |

S SMemla.d N WY 3.ci e 1

<.o-(~7-3 TAA . TAR. and 117, YUn{'a

V3u arm not vecuired t> re=asond,



. AcCIDENT SAMPLING SysTEM -- CONTINUOUS SAMPLING SuBSYSTEM: Pep & NonMoTORIST FOrRM PAGE 2 D

ACCIDENT

rongh sketch of the accident sequence as described by the pedestrian or nonmotorist.

and final rest positions carefully.

DIAGRAM

Note

If possible, relate these to some identifiable object

area, and record vehicle and padestrian or nonmotorist headings relative to an object, as
Indicate North

sdestrian or Nonmotorist's Location

} In motor vehicle not in
transport on trafficway-

} In motor vehlcle not in
transport off trafficway

) In motor vehlcle nat in
transport location unknown

} In lntersection in crosswalk

} In intersection on sidewalk,
medlan, or island

) In intersection on roadway

} In intersection locatiorn..
unknown

) Nonintersection in

Nonlntersection on

medfan, 1island, or

Nonintersection on bike path

Nonintersection on roadway

Nonintersection off road

Unknown ) |

crosswalk
sidewalk,
shoulder

—

oy et g

[
[
»
[

adestrian's Action

Pedestrian struck vehicle. - S
Dart-out, midblock .- .. . ., p
Intersection dash = Coa i
Vehicle turning, pedestriam - T

not running ) :

} Intersection related, vehicle - 5
not: turning, pedestrian not
running’ - e

Wl Yap S W

) Stopped vehicle, midblock - v G- -

going to orxr from (e. g;, bus s @ e i
stop, vendor, etc.) . .- BRI
Vehicle backing up - - Vo g
Disabled vehicle related % R 2
Struck by rebounding or: out— 5
‘of-controk vehicle - . -r

P Other'circumstances---

v&,.g\.-w K

f Yot appllcabla e &
} Unknown: 2 Tads Ty

| 16.

Treatment - Mortality

Inter-—
viewes

___ (1) Patal

Nonfatal

(2) Hospitalization

(3} Transported and
released

(4). Treatment-other:

Oofficial
Souzces

(S) No treatment

(9) Unknown

WMoon

B-74
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INTERVIEWEE INJURY DATA

Indlicate the Natuare, location, and injury Source of all injuries.
Soft Tissue Injuriles

Skeletal Injuries




. ACCIDENT DAMPLING SYSTEM ~-- LONTINUOUS SAMPLING SUBSYSTEM: Pgp & NOMMOTORIST FORM PAGE 4 S~

1spltal Stay

. day(s) =-- Code the
wmber of days (up to
i0) that the pedes-
:ridd dr nonmotorist
ttayed in hospltal.
(31) 31 days or more
(98) Not applicable

(e.g., D.O.A.)
(99) Unknown

irking Days Lost

_ day(s) -- Code the
wnber of days (up to
10) that the pedes-
:rian or nonmotorist
lost from work due to
:hea accident.
(31) 31 days or more
(38) Not applicable
(e.g., D.O.A.)
(99) Unknown

Official
Sources

moon

19. This variable deleted in this version 9
)

20. Relation of Interviewee to
Pedestrian or Nonmotorist

(1) No interview
(2) Same person
(3) Other accidert involvéd persohn:

Uninvolved Person
(4) Relative or friend
(5) Other uninvolved person:

Combination of Persons
__(6) One of which was acclident involved
___(7) None of which were accident involved
___(9) Unknown

THis CoMPLETES THE INTERVIEW

LENT S :

W

1/79



NATIONAL ACCIDENT SAMPLING SYSTEM -- CONTINUOUS SAMPLING SuBsysTEM: PeD & NONMOTORIST FORM PAG

OFPFICIAL INJUORY DATA

Indicate the Natfure and Llocation of ALL injurtes.
Soft Tissue Injuries

Skeletal Injuries

B-77



sl AcciDENT SAMPLING SysSTeM -- CONTINUOUS SAMPLING SUBSYSTEM:

Pep & NonMoTORIST FORM PAGE 6

OCCUPANT

INJURY

CLASSIFICATTION

ier all injuries which are reported from both unofficlal and official sources.

The informa-

From offlclal sources takes precedence over simllar lnjuries reported by any other source.

her words, do not list the same
e case of similar injuries.

injury twice;

supercede the interview data with official data
List all lnjuries by official medical sources first.

Police

ted injuries may be used, but only when no other source of injury information is available.

nore than ten (10) injuries sustained?

Unknown,

Yes -- If more than ten

nilar injuries were identified during the interview, from collection of official data, and
sther unofficial sources (excluding police)}, list those from the official records first, ex-
ing that level of data before listing those from the interviewee or other sources.

.5.8. 0O.I.C.
Body Body
eglon Region

Aspect Lesion

System/

A.I.S.
Organ

Injury Source
Severity Source of Data

-~

Source of Data

Official

(1) Autopsy records with
or without hospital/
medical records
Hospital/medical
records without
autopsy records

(3) Treating physician
Unofficial

(4) Interviewee

(5) E.M.S. personnel

(6) Police

(7) Other source:

{2)

Not applicable
(9) Unknown

. Body Reglon.

Aspect of Injury

ead or neck , R}
ace (L)
hest (B)
bdaminal or pelvic (c)
ontents (A)
xtremities or pelvic (P)
‘irdle (s)

‘eneral (external) (I) Inferior ~ lower

lot applicable (W) Whole region

Inknown (U) Injured, unknown aspect
(8) Not applicable

!« Body Regilon (9) Unknown if injured . -

lead - skull Lesion PRI

'ace. e )

leck. = cervical spine.. - (L} Laceration S St

shoulder ; (C) Contusion. .. -~ -~ =TV

ipper extremities (arm} (A) Abrasions . . T

um (upper) " (F) Fractures ., = .. S

1lbowr et -- - (P} Pain I e S

‘orearme . o7 27T (R) Concudsion, o ;o i T

rist. = hand: - <~ 757, (H}) Hemorrhaga oo Sl

‘hest. ... : .:';; 7 (V) Avulsion g

\hdomen- T . (R) Rupture- i N I N

3ack: = thoracolumbar‘spine. (s) sprains- o TG LR

Yalvic - hip I (D) Dislocatfona~-.. ... - ... 3

Lower extrunlties'(legt{ (N) Crushing . @. % ' . im0

Fhighs.< : y 5, ; 1), Amputatione: |7 Lo T

neex - o hf-.-"' ) -'Z=-‘_'_ (B): Burmn . " i e o T

Leg Glouer) N .= (X} Asphyxiast o

Ankler: = foot - - = R 2%, (Oz Other- -~ E w e Sy, a —.‘

fhole body - - 7 (U) Injured, unknown lesiomv

Injured, unknown region °~ - (8) Not applicable .

Not applicable (9) Unknown 1if injured

Jnknown if injured

Right
Left
Bilateral
Central
Anterior - front
Posterior - back
Superior - upper

- (1) Minor injury

sttemlOrgan

(8} Skeletal

(V1 Vertebrae o
(J) Jotnts

(D) Digestive

(L) Liver

(N) Nerwvous system
(B} Brain

(C) spinal cord

(E) Eyes — ears

() Arteries - veins
(H) Heart

(Q) Spleen

(G} Urogenital

(K} Kidneys

(R} Respiratory

(P} Pulmonacy - lungs

‘.« (M) Muscles

Integqumentary
(W} All systems in region

- (U) Injured, unknown system

(8} Not applicable
{(3) Unknown. if injured

- Abbreviated: Injury Scale

(2) Moderate- injury..

.+ (3) Severe injuxy .-
:-- (4} Serious injury ...

{5) CriticaX injury

. (6} Maximum (untreatable} =

{7) Injured, unknown severity
(8) Not applicable
(3) Unknown if injured

R-78

Reduction Section



NATIONAL ACCIDENT SAMPLING SYSTEM -- LONTINUOUS SAMPLING SUBSYSTEM: PED ¥ NOHMUIURIST FORM  PA

Injury Source

FRONT ROOF EXTERIOR of OTHER MOTOR VEHI
(01) Wirndshield (31) Pront header (71) Bumper
(02) Mirror (32) Rear header (72) Hood edge
(03) Steering assembly, includ- (33) Roof side rails (73) Other front of vehicle
ing transmission selector (34) Roof or convertible top (74) Hood
lever when column mounted FLOOR (75) Hood ornament
(04} Add-on equipment (e.g., CB, (41) Floor (76) Windshield, roof rail,
tape deck, air conditioner) (42) Floor or console mounted pillar
(Ogi Instrument pariel and below, transmission lever, in- (77) side sirface
excluding foot controls cluding console (78) Side mirrors
and pirRing brake (43) Parking brake handle (79) Other side protrusions
(09) Other Eront cbject (44) Poot controls including (80) Rear surface
STDE parking brake (81) Undercarriage
(11) Side interior surface, REAR OTHER VEHICLE onr OBJECT in ¢
excluding hardware or (51) Backlight (rear window) ENVIRONMENT
armrests {52) Backlight storage rack, (86) Ground
(12) Side hardware or armrests door, etc. (87) Other vehicle or object
(13) Roof pillar supports (59) Other rear objects (89) Unknown vehicle or obje
(14) Window glass or frame EXTERIOR of NONMOTORIST'S NONCONTACT INJURY
(19} Other side object VEHICLE (90) Noncontact injury sourc
INTERTOR (61) Hood (impact force)
(21) Seat, back support (62) Outside hardware (e.g.,
(22) Belt restraint system outside mirror, antenna) (97) Injured, unknown source
(23) Head restraint (63) Other exterior surface (98) Not applicable
(24) Adir cushionr or tires (99) Unknown if injured
(25) Other occupants (69) Unknown exterior objects

(26} Interior loose objects
(29) other interior object

OCCUPANT INJORY CLASSIFICATION

If there are six or less injuries listed in the Q.T.C. reduction section, code all of the in-
juries ordered by Source of Data (lst-autopsy, 2nd-hospital/medical, 3rdrtreat1ng phy31c1an, o
4th-interviewee and other sources) and by A.I.S. severity within source.

If there are more than six injuries order the injuries by source and by‘A.I.s. severity within
source. Cade this ordering, injury by injury. If a group of ordered injuries has the same
source, the same A.I.S., and the group includas at least the sixth and seventh.injurles in the
ordering, then a choice must be made as ta which injury or injuries.to code.. b
Choose. the Injury or injuries that will enabla the maximum number of different I.S. S. body re~
glons to be represented in the coded data. If no new I.S.S. body region can be added, then
simply code in accordance with the original ordering.

If the pedestrian or nommotorist has less than six injuries, themn the number of rows required
be camplated is equal to the number of injuries plus one (e.g., no injuries requires one row i
columns 36 to 43). In the additional row "not applicable” will be coded for all varzables in-
cluding A.I.S. severity. In essence, "not applicable” means "no injury”..

' . Update Candidate: O Ves' O
I.s.s.. . o.I.C. ;W
Body Body . ' =5 System[ “  A.I.S. Injury ) Sour
Region: - ° Region. . Aspect Lesion Organ. - Severity Source of C

] - .
——— St . ——— - - . ca B s Y DU -

e - 4 e




L ACCIDENT SAMPLING SYSTEM -- CONTINUOUS SAMPLING SussysTeM:  Pep & NommotorisT FORM  PAGE 3 9
q

» of the coded Injury Sources have "other” 64. Trafflc Violation Charged Against
i.e. 09, 19, 29, 59, 63, or 87; describe This Pedestrian or Nonmotorist
1jury source below in the space provided.
.y indicate each description by numerical ___ (1) Yes:

__(2) No
___(9) Unknown

65. Alcohol Involvement
(NOTE: A psychomotor test is not
considered a test for the purposes
of this question.)

___(1) No, test not given

—__(2) No, test given
(3) Yes, test not given -
(4 E test given
(9) Unknown

POLICE REPORT s

POLICE, HOSPITAL/MEDICAL, OR OTHER OPFICIAL

Injury Severity (Police Rating}

) K -~ Killed 66. Measured Blood Alcohol Level
§ A - Incapacitating injury

) B — Nonlncapacitating injury 5 § -~ Code actual reported
) € - Possgible injury . number representing fraction of
) O - No injury - : alcohol present.

) Unknown. . ’ . (97) Wot tested

- : e

{99) Unknowr :




PEDESTRIAN R HonmoToR1ST LoG

CAHPLETED av TEA

Duplicate columns 1 through INTERVIEHW CONTACT RECORD
8 from the first page of this| Ccntact Time of Contacting
form. Sequence Month Day Year Contact Investigator Manner Result
Card Number 1 7 R
]
st __ _ _ _ 79 i I
Dup]_icate columns 10 and 11 12 13 Is 13 16 17 te 1Y 20 21 22 13 2 I3 26 27
tibm tha f1Pst pdge dF Ehid
form. o0 19 _ =l
18 29 316 31 32 33 1% 33 36 37 18 39 o w1 vz =13
COMMENTS :
30 __ __ . __ L8 __ __ =
“v VS %4 87 %8 % S0 SI Sz 83 D 37 58 39
brw __ __ __ __ 1 ol
S0 €1 €2 €3 8% €3 66 ©7 o ©9 7o 7t 72 73 Te 73
GO TO

oo

- 5TH

d
|
L4
o
)
L
-

| bTH

~
L]
~
~|
»N
-
»N
L

&
&
7Th e 7
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APPENDIX C
RATE OF UNKNOWN VALUES FOR DELTA-V IN THE 1979 NASS ANALYSIS FILE

Coticern ovet the apparently high rate of unknown values in tHe varidble Total
Delta-V in the 1979 NASS Analysis File has prompted further analysis of the
problem. Table C-1 presents the frequency distribution of values of Delta-V for
the 3902 passenger cars in the 1979 NASS file. The "known Delta-V' rate for
unweighted vehicle counts is 76.4 percent corresponding to 2,983 vehicles. The
weighted counts, which correspond to multiplication of each unweighted case by
the National Inflation Factor, show 89.4 percent unknown. This is the statistic
that was reported in our February Progress Report. For analysis purposes, the
weighted count is the statistic of interest in that the projection to nationally
representative data is accomplished by use of the weighting factor. Table C-1
implies a higher rate of missing or unknown Delta-V for those cases which
constitute smaller samples of the stratum which they represent. This is
confirmed by Table C-2 which shows a decreasing percent of known Delta-V as the
magnitude of the National Inflation Factor is increased.

For quality control purposes, one will usually want to examine characteristics of
the cases on an unweighted basis. Table C-3 presents rates of unknown Delta-V by
levels of Police Accident Report Severity using unweighted counts. A high
incidence of unknown Delta-V is associated with accidents of low severity, of
which there is a large number. Secondarilly, there is a tendency to a somewhat
lower rate of known Delta-V in fatal, presumably very severe, accidents.

One may restrict the examination of the data to only passenger vehicles or one
may consider the situation for all vehicles in the file. Table C-4 tabulates the
percent known Delta-V by vehicle body type for all 5,515 vehicles in the NASS
file. The fraction of known Delta-V is in the range of 23 percent for passenger
car types (NASS codes one through nine). This is consistent with Table C-1. As
expected, Dalta-V is not cojputed for most other vehicle types. A puzzling
feature is that Pickups, Vans, Truck Based Station Wagons show known Delta-V
rates comparable to those for passenger cars. This is not expected since the
CRASH2 computer algorithm, unless it has been recently modified, does not admit
light trucks and vans as applicable vehicles.
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Tables C-5, C-6 and C-7 show that unknown Delta-V is associated in part with
unknown data regarding vehicle damage. Then the CDC code is known, Delta-V is
complete at a rate of about 40 percent. Unfortunately, the CDC codes are unknown
for 2,864 or 52 percent of the cases. It may be noted that vehicle damage is not
defined for certain vehicle types such as medium and large trucks. It is also
the case that CRASH2 cannot compute Delta-V for eithet vehicle ift 4 two car
impact if vehicle damage is known for only one of the two cars. Therefore, it may
be helpful for some purposes to tabulate rates of unknown Delta-V by dccidents
rather than by vehicles. This may result in certain differences in the results
quoted. Such tabulations are not provided here.

Other notable findings in Tables C-5, C-6, and C-7 are that Delta-V is evidently
harder to determine for Damage Extent One and Damage Extent greater than five.
These correspond to minor impacts and to very severe impacts. There may be some
problems in examining vehicles receiving minor damage since the car will have
left the scene. Severely damaged vehicles may be so distorted by the impact that
it is difficult to ascertain meaningful damage profiles. Numerically, the Damage
Extent One vehicles account for a larger fraction of cases than do severely
damaged vehicles, but severely damaged vehicles may be the ones mostly associated
wilth fatalities. Side impacts were evidently more difficult to evaluate than
front and rear impacts. This is characteristic of the CRASH2 methodology.
Crashes involving top damage (usually rollover) are, of course, not amenable to
calculation of Delta-V. These are a significant but not dominant fraction of the
cases, amounting to 147 of the 2,651 vehicles for which CDC Horizontal Location
is known.

Table C-8 indicates the interesting fact that PSU Number 9 has a very low rate of

completion of Delta-V at 3 percent known. The other PSU's range from
15.6 percent to 29.2 percent known Delta-V.
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TABLE C-1. FREQUENCY DISTRIBUTION OF TOTAL DELTA-V FOR PASSENGER CARS
IN THE 19791 NASS FILE
Delta-V Unweighted Weighted
(mph) Cases Cases
0 to 10 184 290,317
10 to 20 348 425,560
20 to 30 222 221,380
30 to 40 81 72,168
40 to 50 44 28,665
50 to 60 16 10,957
60 to 70 10 4,106
70 to 80 7 4,130
80 to 90 3 2,905
90 to 100 1 235
100 to 110 2 1,120
110 to 120 0 0
120 to 130 0 0
130 to 140 1 196
Unknown 2,983 8,932,810
Total 3,902 9,994,547
Percent Known 23.6% 10.6%

C-3



TABLE C-2. PERCENT KNOWN VALUE OF DELTA-VIN THE 1979 NASS FILE
PASSENGER CAR VEHICLE RECORDS BY CATEGORIES
OF NATIONAL INFLATION FACTOR

Percent

NIF Total Cases Known Delta-V
0 to 100 28 7.1
100 to 200 91 36.3
200 to 300 293 34.1
300 to 400 220 34.1
400 to 500 250 36.0
500 to 600 217 31.3
600 to 700 172 23.8
700 to 800 178 24.2
800 to 900 135 33.3
900 to 1,000 141 26.2
1,000 to 1,200 232 28.4
1,200 to 1,400 178 27.0
1,400 to 1,600 170 23.5
1,600 to 1,800 136 32.4
1,800 to 2,000 126 25.4
2,000 to 3,000 437 24.5
3,000 to 4,000 217 12.9
4,000 to 5,000 140 7.9
5,000 to 6,000 106 4.7
6,000 to 7,000 74 2.7
7,000 to 8,000 75 2.7
8,000 to 9,000 50 0.0
9,000 to 10,000 62 0.0
10,000 to 00 _174 0.0
Total /Mean 3,902 23.6
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TABLE C-3. PERCENT KNOWN VALUE OF DELTA-V IN THE 1979 NASS FILE
PASSENGER CAR VEHICLE RECORDS BY CATEGORIES
OF POLICE ACCIDENT REPORT SEVERITY

Percent

PAR Severity Total Cases Known Delta-V
Killed 97 30.9

A 928 36.3

B 573 32.6

c 55 26.8

0 1,722 12.7
Unknown _3 0.0
Total/Mean 3,902 23.6
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TABLE C-4. PERCENT KNOWN VALUE OF DELTA-V IN THE 1979 NASS FILE
VEHICLE RECORDS BY CATEGORIES OF VEHICLE BODY TYPE

Percent
Vehicle Body Type Total Cases Known Delta-V
2-Door 2,211 25.6
4-Door 1,112 25.6
Station Wagon 318 23.6
Convertible 55 20.0
Off-Road Vehicle 71 22.5
Pickup Body Automobile 35 31.4
Unknown Type Automobile 100 0.0
Pickup Truck 659 24.4
Van 208 15.4
Truck-based Station Wagon 14 21.4
Single Unit Truck 1 49 0.0
Single Unit Truck 2 34 0.0
Single Unit Truck 3 38 0.0
Single Unit Truck Unknown GW 7 0.0
Two Unit Truck 182 0.0
Multi Unit Truck 2 0.0
Truck Tractor 10 0.0
Unknown Type Truck 23 0.0
School Bus 8 12.5
Intercity Bus 2 0.0
Urban Bus 11 0.0
Other Bus 2 0.0
Unknown Type Bus 1 0.0
Motorcycle 226 0.0
Moped 17 0.0
Other Motorbike 3 0.0
Unknown Type Motorcycle 17 0.0
Snowmobile 51 0.0
Farm Vehicle 2 0.0
Construction Equipment 2 0.0
Ambulance 8 25.0
Camper 4 0.0
Fire Truck 2 0.0
Unknown 81 0.0
Total/Mean 5,515 23.6
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TABLE C-5. PERCENT KNOWN VALUE OF DELTA1-V IN THE 1979 NASS FILE
VEHICLE RECORDS BY CATEGORIES OF CDC DAMAGE EXTENT

Percent
Damage Extent Total Cases Known Delta-V
1 1,006 37.0
2 773 49.4
3 539 46.2
4 131 38.2
5 74 46.0
6 54 29.1
7 26 30.8
8 13 30.8
9 35 8.6
98 1,905 0.1
99 _959 0.1
Total /Mean 5,515 23.6




TABLE C-6. PERCENT KNOWN VALUE OF DELTA-V IN THE 1979 NASS FILE
VEHICLE RECORDS BY CATEGORIES OF CDC HORIZONTAL LOCATION

Horizontal Percent
Location Total Cases Known Delta-V
Front 1,469 49.4
Right 346 35.8
Left 389 36.3
Back 266 46.6
Top 147 07
Undercarriage 34 0.0
8 1,905 0.1
9 _959 0.1
Total/Mean 5,515 23.6
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TABLE C-7. PERCENT KNOWN VALUE OF DELTA-V IN THE
1979 NASS FILE VEHICLE RECORDS BY
CATEGORIES OF CDC DIRECTIONS OF IMPACT FORCE

Direction of Percent
Impact Force Total Cases Known Delta-V
0 210 0.5
1 254 48.4
2 190 48.4
3 55 30.9
4 18 38.9
5 31 45.2
6 251 41.4
7 34 41.2
8 39 33.3
9 54 48.2
10 177 49.2
11 286 © 48.6
12 1,052 45.4
98 1,905 0.1
9 _959 0.1
Total /Mean 5,515 23.6
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TABLE 8. PERCENT KNOWN VALUE OF DELTA-V IN THE 1979 NASS FILE
VEHICLE RECORDS BY CATEGORIES OF PSU NUMBER

Percent
PSU Number Total Cases Known Delta-V
1 610 15.6
2 570 24.4
3 566 23.5
4 593 20.7
5 544 28.7
6 576 20.0
7 545 19.1
8 473 20.7
9 565 3.0
10 _473 29.2
Total /Mean 5,515 23.6
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APPENDIX D

ADJUSTMENTS MADE TO THE 1979 NORTH CAROLINA DATA
TO MAKE IT NATIONALLY REPRESENTATIVE

A significant priority in the evaluation of radar activated brake systems is the
use of accident data which is representative of national experience. A previous
report has documented significant differences between the State of North
Carolina Accident data and national data provided by the 1979 NASS file.* Major
differences exist between the state and national data regarding speed limits,
rural-urban balance, and fatality rate per vehicle mile travelled. North
Carolina shows higher speeds, more rural accidents, and a higher fatality rate
per vehicle mile travelled than the national data show.

This paper documents a simple adjustment to a subset of the 1979 North Carolina
data which brings the distribution of speed limits into line with national data.
The subset used contains the first 10,000 vehicles from the overall 1979 North
Carolina data file. Table D-1 is a comparison of the speed limit frequency
distribution for this data and for passenger cars in the 1979 NASS file. Cases
where speed 1limit is unknown have been ignored. These data are shown graphically
in Figure D-1.

The adjustment was performed by statistically weighting each of the 10,000
vehicle involvements in the sample file. The weight factor for a particular
speed 1limit range is:

- NASS Percent

Wt NC Percent

*"'Implementation and Preliminary Analysis of 1979 State of North Carolina
Accident Data...," Kinetic Research, Goleta, California, Report Number
KR-TR-103, March 1981.



TABLE D-1. SPEED LIMITS IN NORTH CAROLINA
AND NASS PERCENT DISTRIBUTION*

Percent Frequency Percent Frequency
Speed Limit North Carolina
10 to 15 2.12 0.7
20 to 25 7.20 16.4
30 to 35 40.13 50.5
40 to 45 18.03 12.8
50 to S5 32.50 19.6

*These data are shown graphically in Figure D-1.

Gomunmmemg NC
M = == =i NASS

50—

10—

10-15 20-25 30-35 40-45 50-55
SPEED LIMIT

FIGURE D-1. DISTRIBUTION OF INVOLVED VEHICLE SPEED LIMITS IN
NORTH CAROLINA AND NASS 1979 ACCIDENTS
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If Speed Limit was unknown, the weight factor became zero. This resulted in the
elimination of 1,338 cases. Consequently the weight factor was multiplied by the

factor:
F = 10,000/8,662

to result in a total weighted count of 10,000 cases. This was for arithmetic
convenience.

In order to examine the effect of the case weighting, the statistic fatalities
per accident involved vehicle were examined in the original North Carolina data,
in the modified file, and in the NASS file for one and two vehicle accidents. The
results are given in Table D-2.

It can be seen that the adjustment for speed 1limit brings the fatality
involvement rate very nearly into line with national experience, at least for the
subset of cases considered.

Other variables may be similarly compared. Table D-3 shows the urban-rural
balance for NASS and the adjusted and unadjusted North Czrolina files. These
data are tabulated by vehicle involvements in one- and two-car accidents.

If the '"Mixed' category is proportionately distributed among rural and urban, the
adjusted North Carolina results become:

Urban 75.11
Rural 24.40

This is quite close to the NASS result. In any case, the adjustment produces
considerable improvement in the rural-urban balance.

Table D-4 compares data for road surface condition. In this case, the file
adjustment does not produce significant change in the distribution of the values
of road surface condition. The elimination of cases with unknown speed limit
also results in elimination of cases with unknown surface condition.
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TABLE D-2. FATALITIES PER ACCIDENT INVOLVED VEHICLE
(ONE- AND TWO-CAR ACCIDENTS)
Fatalities per
Accident Involved Vehicle
File (One- and Two-Car Accidents)
NASS 0.00323
North Carolina
Original 0.00510
Original less cases with
unknown speed limit 0.00485
Adjusted 0.00347
TABLE D-3. LOCALITY IN NASS AND NORTH CAROLINA VEHICLE INVOLVEMENT
North Carolina North Carolina
North Carolina (Original Less
Locality (Original) unknown speed limit) (Adjusted) NASS
Urban 46.09 49.68 60.12 72.71
Rural 25.65 28.86 19.53 27.29
Mixed 19.21 25.02 19.86 -
Unknown 9.05 0.44 0.52 0.00
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TABLE D-4. ROAD SURFACE CONDITION IN NASS AND
NORTH CAROLINA VEHICLE INVOLVEMENTS

North Carolina North Carolina
North Carolina (original less

Locality (original) __unknown speed limit) (Adjusted) NASS
Dry 49.77 54.55 56.49 67.88
Wet 28.54 31.18 30.78 19.92
Snow 1.25 1.28 1.06 2.58
Ice 9.07 9.97 8.73 8.67
Other 2.56 2.94 2.89 -
Unknown 8.81 0.07 0.07 0.75




These results are gratifying with regard to the degree that the fatality
experience in North Carolina is reconciled with national experience by a simple
adjustment. The suggestion is that speed limits, and associated travel speeds
and actident severities, are the major determinants of fatality experience, or at
least of differences in fatality experience between North Carolina and NASS.
Urban - rural balance is closely correlated with the speed data. Road surface
condition is evidently not correlated with speed limit, nor would one expect that
it would be.

It will be helpful to pursue adjustment with regard to other variables, such as
surface condition, to verify that fatality experience remains in good agreement.
It may also be useful to make comparisons for all injury levels. This will
require a correlation of AIS scales (as used in NASS) with Police Injury Scales
(KABCO as used in North Carolina). Data is available which provides a
distribution over AIS for each police code and vice-versa. However, it is
recommended that the police coding of injuries be included in the NASS files to
aid in such analyses. Naturally, the best thing is to verify that an adjusted
North Carolina file would provide a nationally representative Vrel distribution.
This cannot be tested, however, since NASS is highly incomplete in accident
closing speed data (specifically Delta-V). Given similar numbers of each vehicle
type in both files, it must be assumed that similar travelling speeds (or speed
limits as a surrogate) will produce similar accident severities. This conclusion
is supported by the coincidence of fatality data achieved by adjustment of the
North Carolina file.
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THE PENNSYLVANIA STATE UNIVERSITY
12} ELECTRICAL ENOINEE!UNG BAST BUILDING
UNIVERSITY PARK, PENNSYLVANIA 16802

June 11, 1981

Depanment of Electnical Engineering Area Code 814
Dale M. Grimes, Head 865-7607
Dr. Anil V. Khadilikar | | -

Minicars, Inc.
55 Depot Road Al
Goleta, CA 93017

Dear Anil:
The following 1s a report om my recent trip to Japan and Goleta.

I arrived in Tokyo about dinner time on Monday, April 27, 1981,
Japanese time. After clearing customs, I took a limousine to a Tokyo
railroad station and, f£rom there, a taxi to Hotel Ckura where I stayed
two nights.

Upon arrival, I had a message to call Mr. Yoichi Kaneko of Hatachi,
whom I had met a few years ago at an SAE Conference in Detroit. He is
first author on "Doppler Radaf Skid Control Device Enhances Auto Safety,”
JEE, January 1978, pp. 54-57. That development was a joint one of
Hitachi and Nissan (Mr. Fukumori). I didn’'t learn a lot I didn't already
know except they are still pursuing the speedometer, and thinking of
higher frequencies. They are looking at potential tractor and airplane
markets as well as electric braking. Hitachi is also working at a low
level with the Nissan-Mitsubishi combination on their microprocessor
logic and programming. We had dinner together at the Okura,

Tel. 0423-23-1111.

Earlier in the day, I telephoned Mr. Makino of Toyota to inquire
about the radar that Nissan had reported that Toyota will report on
in London (0565-28-2121). Since Makino's English is poor and my
Japanese non-existent, we talked through a Mr. Onoda who works for
Makino in the patent department. They would not permit me to visit
nor would they answer any technical questions. Nonetheless they did
at least confirm some activity. The paper is to be given. They
promised to mail me a pre-edition of the paper as soon as it cleared
the corporation, without waiting for the conference. Upon my return
to Pennsylvania, the copy had already arrived. Attached is a photo-
static copy of the introduction. Unfortunately, though understandably,
they ask... "please keep the contents of this paper confidential until
October 20, this year." I believe their request to be very reasonable
in that they wish to announce theilr own new product. MNonmetheless if
you, Dr. Wu and I could work out some way to keep any analysis confi-
dential until October 20, it would appear to me that we could still
use their information. Incidentally, neither of the Toyota authors
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has his name on any of the Toyota patents in our files here at
The Pennsylvania State University.

Wednesday, April 29, 1981, being a natiocnal holiday, I
traveled by train and cab to Yokohama, where I checked into the
Yokohama Hotel. It is a new and delightful hotel, only a strip
park separates it from the bay. I recommend it highly to anyone
traveling that way. I spent Thursday, April 30, 1981, at the Nissan
Central Research Laboratories. The Nissan people could hardly have
been more open or more gracilous. A copy of the agenda accompanies.
I was picked up at 0900 by Mr. Mizote, who was with Hirota in Londomn
during the Fall 1979 IEE Meeting. We drove to the Nissan Central
Research Labs. The laboratories are under the direction of
Mr. Watanabe whom I met in Hamburg during June 1979. He was to join
us, but was called to the downtown Tokyo headquarters. The meeting
was attended by the persons listed on the accompanying sheet and
also by Mssrs. Fujiki and Matsumura. I was later to learn that the
latter two were the only electrical engineers present, all others
being mechanical ones.

Although the entire group knew some English, only Saito was
fluent, Kiyoto and Fujichi were better at it than the others.
Conversation was strongly influenced by the language barrier.

I previously sent you a descriptive folder.

The laboratories employ about 400 engineers, 70% of which are
mechanical engineers. Mr. Baba supervises the affected groups,
totalling about 30 engineers. In addition to radar, they have
constructed a 60 GHz communication system. The auto portion
has a Gunn inside a tuned cavity with a flared horn pointing
straight up. The communicant hangs overhead, suspended from poles.
The EMI studies are based on SAE standards and are measured with
a log periodic array of linear elements, over a frequency range
of 70-1000 MHz. Pictures of these are on p. 12 of the descriptive
folder.

Figures quoted for the chamber are:
22 x 16 x 8 meters
outside isolation, =80 db 500 kHz - 1 GHz
reflection loss 15 db at 70 MHz
20 db at 100 MHz
30 db at 300 MHz
40 db at 1000 MHz

It must have cost them a mint!
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Since Nissan's system is basically pulsed Doppler, while SEL
and Toyota have FM-CW, they were very interested in my version of
how the two systems would compare.

The antenna is a horn-fed parabolic reflector located directly
in front of the radiator; attached are two photographs of it (1), (2).
You will observe it is oriented at approximately 45° from the vertical
and striated, rather than solid, to permit airflow through into the
automotive cooling system. The entire RF system is located just
below the base at the lower left. Processing electromics on this
trial unit is located in the trunk (3) and are in the two flat boxes
at the bottom of the photograph.

During all tests an A scope was connected which gave me access
to all target data, though the microprocessor itself was range
gated. From it I observed that signal fade from ground bounce
was not a problem, as theory says it shouldn't be under these
circumstances. Although the lead edge of the transmitted pulse
was sharp enough, the return was not. This could be a problem as
more accurate range and range rate data is demanded. You have
already receivezd their antemna patterns.

In common with our experience on the Bendix cars here in State
College, the VDO car in London, and the SEL car in Stuttgart, most
false alarms came when our driver deliberately closed on the car
ahead. The usual algorithms are more restrictive than many drivers
in leaving space between vehicles. Perhaps a term including
acceleration should be added, for example, in the Nissan case,
their algorithm is

R= S[Vn(ZVa - Vn)/Za].
which might be modified to an expression such as
[ 4
R= S[Vn(ZVa - Vn -k Vn)/2a]

We traveled over some 6 km of city streets where the roadway
clutter was about as bad as it gets. Photos (4) and (5) show some
of the obstruction encountered. Photos (6) through (10) show
scenes we encountered driving the expressway portion of the trip,
gome 15 km. Note that we encountered metallic walls, a tunnel,
curves and simply a lot of traffic. We encountered one false
alarm on the trip that was not of the nature described above —
the details are shown on the sketch. I see no way false alarms
of this sort can be avoided.
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Following the roadway tests, we put up the cylindrical,
aluminum - coated targets shown in photos (11) and (12). 1In each
photo it lines up with the edge of the car and is in front of the
steel fence. The positions are just where the targets dissappear
from the A scope. We had to use this area since the proving ground
was occupied by new model vehicles.

Later during discussions, Baba mentioned that the Japanese
government (MITI) promised $1.5M to assist the development of radar
brakes. That started Nissan and Mitsubishi, with some aid from
Hitachi, and he presumes this was instrumental with Toyota and
Fujitsu. Later it developed more like $0.15M was actually made
available. They have only the ome unit and are at a point of
decision. They are unsure what, or on what basis any g0 - no go,
decision will be made. However, if they do proceed they will move
up in frequency, consolidate the electronics, and move it inside
the passenger compartment. Yet when they asked me what I thought
should be done, they said that their analysis agreed with mine.

We know they are using 60 GHz for communication, though I saw no-
evidence of MIC work. They seemed very anxious to learm about
other work in various places around the world.

Yours very truly,

AV pIims™

-

DMG: kgp
Enclosures

ce: Y. K. Wu



AUTOMOTIVE RADAR USING MM WAVE

T. Takehana*, Y. Isogai*, T. Sakamoto*, T. Ochiai** and
T. Négami**

* Fujitsu Ten Limited, Japan

** Toyota Motor Co., Ltd., Japan

Introduction

A few years ago, a big accident of cars occurred in the
tunnel {near Mt. Fuji) of the expressway connecting the
megalopolises on the Pacific coast in Japan, caus;ng a
fire and heavy casualties, and furthermore more than
one hundred cars were burnt down.

Then expressway was completely blocked over six months.

In order to avoid such a collision, a kind of ACAS
(Automatic Collision Avoidance System) 1s thought to be
effective.

As a result of various investigations and researcht’)3)4)

’

it is reported that the consumer's price, if less than

$1,000, could achieve satisfactory cost to benefit.

Nearly ten years have pPassed now since the start of
research and developments of these systems, however, the

-practical one has not come out yet.

We presume main reasons for it are to be due to the diffi-
culties to realize the secure operations of ACAS in com-
pPlicated road geometrics and traffic flows, cost, frequency
allocations and radiation hazard.
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Wwe have beén developing 503FHz radar system for about
seven years in view of the feasibility of sharp beams
effective in reducing malfunctions, the size that the
system can be easily installed in a compact car,

reasonable cost and manufacturing technology.

Among ACAS radars being reported, the highest frequency
is 35 GHz2) used by VDO Adolf Schindling AG. We, however,
consider the optimum frequency to be 50 to 60 GHz to make
the system more compact.

Our radar model here is so designed as to construct the
transmitter and receiver antennas in the shape of the
letter V, RF circuit and amplifier are installed at

the base of them, then, featuring a simple construction
and easy to mass-product.

By this model, performance degradation due to the Mmdwrcmdmwmg
such as rain, snow, etc., detection probability and false
alarms at expressway driving under. overcongested condi-

tions in Japan are tested, and their findings are thought

to be the level of practi use.
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TRIP REPORT

Lynn Carpenter

On May 20, 1981 I drove to Schwalbach (TS) to visit VDO Adolf Schindling
AG. There I met Heinz Allerdist, and his supervisor Gunter Halgauss and also
Helmut Angermuller who helped with English translations. We talked for several
hours and viewed the video tapes three times. The video tape demonstrates three
cases: 1) constant distance and speed, 2) changing distance and speed, and
3) changing lanes on the autobahn. The safety distance is computed by the

equation

S =mv e t_+ + (1)
s R 2b1 2b2

where vn = vehicle velocity

t, = driver reaction time - from 0.8 to 12. sec., approx. 1.0 sec.

R

v, = relative velocity of target

b1 = breaking deceleration of driver vehicle -7 m/sec2 for dry condition
b2 = breaking deceleration of target vehicle -9 m/sec for dry condition

The parameters for the video tape were t_. = 1 sec., b, = 7 m/sec2 and

R 1

b2 = 9 m/aecz. The audio alarm sounds when the radar determined distance is

less than the safety distance. The parameters can be varied but the best values

according to Mr. Allerdist is t, = 1 sec., b, = 7 m/sec2 and b, = 7 m/secz. We

R 1 2
planned to take a ride in the VDO vehicle but it was not operating at the time
we planned to drive it and so it was agreed to come back on Wednesday, May 21,
for the test drive.’

On Wednesday, May 21, Mr. Allerdist and Mr. Angermuller, along with a test

driver went with me for about 2% hours to drive a Mercedes equipped with the VDO



radar. We drove through downtown Frankfurt, on the autobahn around Frankfurt
and through the countryside around Schwalbach.

An analog display showed the target distance and relative velocity. In
addition, the VDO Radar Display showed the difference betweén the taffet dis-
tance and the safety distance calculated by the UP and a visual degree of warn-
ing display for the driver evaluation. The radar picked up targets quite satis-
factory and did a reasonable job avoiding false alarms. However, we did have
several false alarms from guardrails and signs. It also generated an alarm
when changing lanes close behind another vehicle when no danger was apparent.
Mr. Allerdist indicated that the sensitivity was higher than usual due to the
repair of the logarithmic amplifier from the previous day.

I was satisfied that VDO has a viable system of warning drivers of ob-
sticles ahead. They have the philosophy that the radar should aid the driver
as a warning device and do not believe it should be used to activate the brakes.
Their strategy is to look ahead 120 m to complement the driver's skill. I think
they have succeeded in this objective. However, the cost of about $1000 or
approximately 2,000 Deutsche Marks appears too high for the apparent benefit of
the warning radar. VDO has stopped development of the automotive radar for this
reason. They have spent more than one million Deutsche Marks of the company
money but do not believe the system could be marketed successfully within the
next five years.

The antenna is parabolic with a tapered horn feed that comes from the side,
out to the center and then projects back onto the parabolic surface. The wave-
guide appears to be b = 1.5 a and the tape extends out about a factor of two.

In addition, a metalic shield extends from the edge of the parabolic tapered in-
to the feed in order to direct the beam toward the center at close (about 30 m)

distances. The signal threshhold is set at a constant level up to 30 m and then
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diminishes as R2 until 90 m after vehicle 1is maintained at a constant level

out to 120 m. An accelerometer determines i{f car is moving laterally and re-

duces the range on turns.
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On Friday, May 22, 1981, I visited the Institute fur Verkehrswesen at the
University of Karlsruke. Dr. Wilhelm Leutzbach was out of town, but I was able
to spend about six hours with his assistant, Dr. Claus D. Jahnke. Dr. Jahnke
is just finishing his thesis work on analysis of the radar warning system and
was quite familiar with the details of the study. 1In addition, he showed me a
study from December, 1975 for the German Ministry of Research and Technology
that might be loosely translated, "Traffic Considerations and Suppositions for
Developing a Warning Radar.”" This report was done by Professor Dr. -Ing W.
Leutzbech and Professor Dr. -Ing G. Stelerwald with assistance from Dr. Ing.

U. Kohler and Dr. Ing. H. Zackor. This study is in German but I will spend con-
siderable spare time here describing my understanding.

One aspect of this report is a cost-benefit analysis that attempts to
assess what would be a reasonable price for the radar warning systems. It
estimates the cost of traffic accidents in West Germany for 1975 (converted to
U.S. money by dividing Deutsche Marks by 2):

6

$150 x 10 Cost of People Killed

57 x 106 Major Injury to People

3 x 106 Minor Injury to People
$210 x 106 Cost of Personal Injury

Some percentage reduction in accidents would produce a dollar reduction of per-
sonal injury. For example, if the number collisions were reduced by 10%Z, a

cost saving of 21 million dollars would result. The authors of the report were
not able to say what percentage cost is due to rear-end collisions, those thought
to be most likely reduced with the implementation of automotive warning radar.

A reduction of 5 to 107 of all accidents 1s thought to be thglrange Qf the effect
of a warning radar system. It should be pointed out that these costs are for
1975 which could be doubled to bring the figure to today's cost considering de-

valuation of inflatiom.
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In Figure 1 are shown three cases of potential savings due to reduction
of percentage of accidents. The three cases are a) Autobahn only, b) Country
roads including autobahn, and ¢) all driving roads. The largest cost savings
for the same percentage reduction occurs for c) all driving roads because this
encompasses the largest number of accidents. Similarly, the largest cost
savings occurs with a lifetime of ten years rather thanm three or five years
because the radar warning devices last for a longer period of time.

The investment cost was then considered for installing the radar systems
on a driving population of 20 million vehicles in Germany over a system life-
time of n years where 3, 5 and 10 years were considered. This calculation allowed
an equivalent investment cost savings to be determined as a function of percen-
tage reduction of accidents. A translated dollar equivalent investment cost
savings is shown by dividing Deutsche Marks by 2.

It is thought that the autobahn driving conditions provide the most likely
area where re&uction is probable, and this has the lowest investment cost
savings. The total driving condition offers the greatest savings but because of
system design, it 1is not thought that the radar warning system would be as effec-
tive in reducing collisions in overall driving conditions. However, an initial
investment cost of $35 for each warning unit would represent the average savings
in accidents avoided over its lifetime. This cost savings of $35 is much less
than a minimum price for the radar units that is thought to be $500. This study
provides a rather pessimistic attitude toward the cost effectiveness of the
automotive warning radar systems.

On Friday afternoon, I met also Professor Wiedermann who is mainly interested
in simulations and traffic flow. However, he had driven the radar safety auto-
mobiles and expressed the position that I heard throughout Germany, i.e., the radar

systems could never be used with automotive braking. German drivers and highways are
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FIGURE 1. Investment Cost Saving vs. Percentage Reduction
in Accidents for three driving conditions (a)
Autobahn only (b) Contry Roads including
Autobahn and (c) all Driving Roads.



somewhat different than U.S. ones. There is a fierce independence maintained
about individual driving. There are no speed limits on the autobahn and con-
siderable variation in speed exists. The right lane traffic moves at 50-60
mph and the passing lane moves at 80-90 mph. Thus, the relative speed of

different vehicles on the autobahn is 10-40 mph and the purpose of the radar

safety systems is to aid the driver judging safe distance and relative speed.
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Dr. Jahnke explained the radar collision avoidance evaluation studies
as consisting of three areas:

(1) Investigation of effect of safety radar on car following
strategies,

(2) Evaluation of alarm occurance by observer in with driver,

(3) Analysis of questionaires on opinions of company drivers.
These will be discussed in detail from my visit with Dr. C. Jahnke, Dr. H.
zackor, Dr. G. Steierwald, Dr. Wiedermann and Dr. J. Schonharting. Although
this data has been analyzed and prepared for publicationm, the results and
conclusions have not been completed so they were not willing to provide copies
of the data used in this report. However, they were willing to discuss it with

me and they will provide a copy of the report as soon as it is published.

1. Investigation of Effect of Safety Radar on Car Following Strategy

Strings or sequences of vehicles (7 to 10) are driven together with the
lead vehicle carrying out a predetermined variation in speed between 30 and
90 km/hr. The cars following in the platoon are then examined in terms of
speed and distance from the car ahead. Four strategies are considered to
examine how the following autos are described by model calculations. The usual
following model is described in a paper by Gazis, D.C., Herman, R. and R. B.
Potts, entitled, "Car-Following Theory of Steady-State Traffic Flow" in

Operation Research 7(4), 1959, Dr. Jahnke is trying to determine what affect

the collision avoidance radar has on the following behavior. 1In particular,
he is examining the "stability" which measures whether subsequent autos in the
chain of the platoon are tending to remain separate or not. The deceleration
b(t) can be expressed as a function of time by

A VM (t)

b(t) = Av(t - T)
[Ax(t - T)]




where T = the time from the change in lead car position.
A = proportionality factor.

Av

change in speed of the following car.

Ax = change in distance of separation of the following car.

M and L are parameters to fit the response.
The values of b range from 0.5 to 0.8 m/sec2 and the following behavior is stable
when b < 0.5 m/secz. The best stability occurs when the parameters in the safety
distance equation are T = 1.2 sec. reaction time and b2 = 5, the deceleration of

the radar equipped vehicle.

2. Evaluation of Alarm Occurance by Observer in Auto with Driver

On five types.of roadways (i.e. 2 autobahn, 2 country roads and also city
streets) observers were present in the automobile to record the occurance of radar
alarms. About 3,000 incidents were recorded and documented. The normal occurance
of alarms were found at a rate between 1 and 1.8 alarm warning per km as shown
in Figure 2. One autobahn (A-5) was chosen for its straightness and the other
(A-8) for the curves. Similarly on the country road, one was relatively straight
(B-35) and the other (B-463) had many curves. The graph shown in Figure 2 show
the relative number of warning alarms in different situatioms.

It is seen in Figure 2 that the Appropriate Warnings were broken down into
three categories:

(1) Standard straight ahead driving up too close to the target de-

tected by the radar.
(2) Changing lanes by the radar vehicle during driving and detecting
a target vehicle too close. “

(3) Another car changing lanes into the path of the radar vehicle.

The False Warnings have two categories:

(1) Detecting another target in neighboring lanes because the beam

width was too wide.
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(2) Surrounding targets along the roadway that are detected by the

radar.
The last category represents warnings that could not be identified with any
particular targets.

The most frequent type of alarm is during straight-ahead driving where
the driver of the radar equipped automobile comes up too fast on a vehicle
ahead of it.

Except for winding country roads (B-463), the false warnings due to chang-
ing lanes is nearly comparable to that of surrounding targets. The both account
for a significant number of false warning alarms of about 0.5 warnings/hr. Thus,
the sum of false warnings has a frequency of about one false warning per km.
This is viewed by the authors of that report as an unacceptability high false
warning frequency; particularly compared to an appropriate warning frequency of

about two warnings/km.

3. Analysis of Questionaires on Opinions of Company Drivers

This aspect of the study used about 3000 sample questionaires of company
drivers for SEL, Bosch and VDO. Since each company has developed a somewhat
different radar warning system, a direct comparison between companies cannot be
made. However, several indications were brought out in this data. VDO systems
had more alarms occur during the course of the driving studies. The SEL system,
which has a builtin 0.1 to 0.3 sec integration time in which the target signal
must be present for an alarm to occur, had the least number of alarms. My ex-
perience in driving these vehicles was that the FM/CW system developed by SEL
had sophisticated signal processing and was able to reduce greatly the number of
false warnings because of this condition. The Bosch-Telefunken System had a

similar delay time of 0.2 to 0.4 sec. The signal processing insisted that the
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target be present for such a period of time and this greatly reduced the num-
ber of false warnings.

The questionaires were provided by the three companies who had their own
employees drive the vehicles and rate the performance. Dr. Zackor felt that
the company drivers were biased in favor of the system because they had a vested
interest in the system performance being rated high. The company employees
pointed out that these were technical people who were interested and critical
evaluations. These evaluations have helped the company determine the appro-
priate signal processing to make the interface between the driver and the system

work properly.

4, Conclusion

This report concluded at the end of the 1980 offers important current in-
formation about the evaluation of collision avoidance radar in Germany. There
is a diversity of opinion on what conclusions can be drawn from the report. Dr.
Zackor was the most skeptical that automotive radar has any future in Germany.
Dr. Neininger and Dr. Oehlen were the most optimistic that a viable system can
be marketed. Dr. Jahnke was informed in the most detail about the results and
appeared neutral about the likelihood of these systems performing satisfactory.
Dr. Ackermann thought the cost was prohibitatively expensive. 1In total, my
opinion from talking to everyone that I was able to talk with, the evaluatign
is basically negative. Both cost and false alarms are not easily reduced at
this stage and thus it was not likely that customers would want to pay the cost
of an operational system. It i1s not known what reaction the public drivers will
have to the automotive radars. They are rather complex devices and the display
ig a little difficult to learn how to use and to see in the field of view when

driving. On the other hand, they provide the driver with additional important
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information and significantly improve his capabilities for avoiding an accident

Evaluating the price of this improved driving ability is difficult and will

only be accomplished with more development and evaluation.
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On Wednesday, May 27, 1981 I visited Standard Electrik Lorenz AG at
Stuttgart. 1 talke& primarily with Dr. Neininger. Dr. Oehlen joined us for
a couple of hours and Mr. Laue was there from Daimler-Benz because Dr. Reiniger
was away that week. We discussed at great length the genmeral sitttation of
collision avoidance systems in the U.S.A. and Germany. SEL and Daimler-Benz
are trying hard to develop a system that can be marketed. I found them the
most positive of all the people I spoke with about it in Germany about the
future of radar warning devices. They not only believe they have a nearly
viable system but they also believe they have a potential market. However,
presently they have stopped development and testing for automobiles.

They have produced several (four, I think) video tapes of roadway condi-
tions that have also recorded on them the digital signal information. Each of
these tapes is more than one hour of actual driving conditions. They have re-
corded the radar parameters on this video tape so that as they Qevelop the
software signal processing, they are able to go back and rerun these vided tapes
over varied and diverse roadway conditions and evaluate the changes on when and
how the alarms occurred. Any changes in the goftware affect the overall per;
formance; in other words, changing one part of the detection system may cause
some other false target detection or cause an appropriate target to not be de-
tected. They don't want to have to put the new software into an automobile and
do a test drive each time a change is made. Besides, because road conditions
such as traffic ahead are always changing, one rarely has an exact repeat situa-
tion. Their main effort presently is in signal detection and target discrimina-
tion and they have a computer programmer trying‘to improve and refine the current
system.

They believe the FM/CW system is the best. They developed it primarily
because the relative speed is critically important in determination of the

safety distance and that relative speed can best be determined from the FM/CW
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system. They have done some calculations of the change in safety distance for
different values of relative speed as a function of the speed of the automobile
and they find at high speed and high relative speed the degree of accuracy re-
quired is high and can only be provided by FPM/CW. They also believe the more
narrow bandwidth possible for FM/CW is more likely to be licensed for use at

35 GHz.

They were reluctant to discuss the cost of such a system but evidently
believe they will be able to market a system. It was my feeling from discussing
cost with them that a cost to the company in the vicinity of $1000 was about
what they expected. Of course, it depends on the number of radar units that
would be manufactured and the type of display and signal processing system they
would finally decide to use.

We all took a test drive at lunch time with Mr. Laue driving and Mr. Laue
and I drove the automobile equipped with the radar unit for about one hour in
the afternoon with Mr. Laue. The display on this system was the best one that
1 saw; however, it was still a little complicated and difficult to learn how to
use.

The display is shown in Figures 3, 4, and 5 for three different conditions.
There are seven green LED's left of center that each represent 5 m excess dis-

tance from the target and the safety distance as calculated from the equation

Va2 1 - (2)

where vy = gpeed of target

o
(]

deceleration of the target

speed of radar-equipped vehicle

4
i

o
[

deceleration of radar-equipped vehicle

driver reaction time (approximately 1 sec)

3
(]
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If no target is detected by the radar, all of the green LED's are off.
If a target is detected at a distance greater than 35 m more than the safety
distance, all of the green LED's are 11luminated . Then as the radar equipped
auto approaches the target at a closer distance, one green LED is removed
for each reduction of 5 m. So that when the radar vehicle is just at the
safety distance, all of the green LED's are off and the yellow warning LED's
i{n the center are eliminated as shown in Figure 4. No alarm is sounded when
the yellow LEﬁ's are eliminated. The interval for the yellow warning light
is +2.5m about the safety distance. However, as the separation distance con-
tinues to decrease, one red LED is {1luminated for each 2.5 m closer to the tar-
get than the safety distance. There are seven red LED's so it is possible to
display a separation interval 20 m less than the safety distance. When the
red LED isilluminated, an audio alarm is sounded. The audio alarm presently
has two frequencies 1000 Hz and 1600 Hz. The 1000 Hz represents the less
dangerous situation and the 1600 Hz alarm indicates a more dangerous situation
where the separation distance is less than 10 km of the safety distance. The
intensity of the audio alarm is varied with velocity of the vehicle because of
noise and danger level so the alarm has lower intensity at lower speeds. They
intend to vary the’pﬁlse alarm repetition rate as well in order to provide more
audio warning information to the driver.

I was very much impressed with the amount of information that was provided
by this display. However, it is rather complicated and may, in fact, provide too
much input to the driver. Driving the development of these radar systems, a two
month study was commissioned by the German Government to the Fraunhofer Institute
fur Informations und Datenverarbeitung at the University of Karlsruhe. This

was a socialogical study of the various displays of the three systems. The
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title of this report was "Felderprobung Autarker Abstrands Warn Systeme/
Ergonomische Beurterlung." No tests were performed and only inspection of the
different instrument panels was done. All were criticized and an overhead
display was recommended. The three displays were thought to be too complex

and recommendations for better displays were prepared that provided mo:re dis-
tance perspective information. The recommendation preferred by companies were a
sequence of six lights: two green in the center; one yellow on each side; and
one red outside each yellow with the relative size increasing from green to red

as shown in Figure 6.

(@00 ()

Figure 6. Display suggested for future instrument panel.

They also criticized the accoustical signals because they.were inter-
mittant and the breaks were too long. They recommended tﬁe frequency should
be changed corresponding to the dangerousness of the distance and that the
loudness be variable and under the control of the driver because windows might
be opened or closed, the radio on or off and other variable noise conditions.
There appears to be no difficulty implementing such suggestions.

The signal processing can be represented schematically as in Figure 7.
A picture of the processing system is shown in Figure 8. The transmitter and
receiver system is shown in Figure 9. The transmitter is connected to the
bistatic antenna system shown in Figure 10 along with the Road Condition Indicator
which allows the driver to set parameters b1 and b2 in accordance with the rogd

surface variation. The system is shown installed on a vehicle in Figure 11.

The turning measure provides an indication whether or not the vehicle is turning
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Road Condition |
(Clear, Rain, Ice) Signal Processing R
c — Radar
Turning Measure —> ompu Transmitte 1
and
v..|Detector
Vehicle Velocity 21
(from anti-skid sensor)
\
Warning
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Figure 7. Input and Output of Signal Processing System.

so the computer can reduce the range for different steering angles. This 1is
done in order to reduce false alarms during curves where the vehicle is turning.

The antenna has a beam width i_2.5° at 3 dB; however, since the system
has a two-way dynamic range of about 20 dB that is more applicable for beamwidth.
The one clear false alarm when I drove this vehicle was a situation where I was
passing a truck in an adjoining lane traveling straight along an open lane. As
1 approached the truck about 30 m on the right, the red light indicator and audic
alarm were activated indicating the large return from the truck in the side lobe:
was adequate to appear as a target straight ahead.

The signal processing unit utilizes a Intel 8080 with 4 K storage capacity.
The input range R and relative velocity Vo1 each go into a shift register memory
with four locations that operate on the First In First Out (FIFO) principle.
These inputs along with the vehicle velocity are processed for 40-50 m sec in
order to determine if an appropriate target return is present. This process is

called bridging and the algorithm used to determine target validity varies with

driving speed and relative speed. The detection of a valid target depends on
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the sensitivity setting of the radar detector.

After a valid target is detected and the distance to the target determined,
the safety distance is computed by Equation 2 and the range of the target with
respect to the safety distance ig determined. This information is stored in
memory for reference and the process is repeated. A valid target must be pre-
sent for 0.2 sec before the alarm 1is activated. This selects only those tar-
gets present for a particular period and allows some false alarms to be elimi-
nated. This is a sort of time integration of the return signal to determine
appropriate target selectionm.

Another way false targets such as guard rails are eliminated is to com-
sider relative speed as a function of time. Guard rails have a nearly constant
relative speed equivalent to that of the automobile and the range determina-
tion remains relative constant whereas a valid target would have a range that
was decreasing with respect to the radar vehicle. Thus, signal processing is

able to eliminate guard rails because of the radar return signature.
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On June 1, 1981, I visited Fr. Fritz Ackermann at Robert Bosch GMBH.

Hans J. Peters had sent a letter indicating that he would be there representing
AEG-Telefunken. However, he was not able to make it at the last minute because
some problem that he had to take care of in Ulm. Dr. Wocher is quite kno-
ledgable about the signal processing and had developed the time expansion techni-
que, had also expected to be there but was not able to make it. Mr. Pfeudler

was there from the microwave development area and Mr. Pischke, who developed the
computer programming, was there during the afternoon and took me for the test
drive with their system operating.

Dr. Ackermann said that the technical problem had been solved to develop
a radar which performed to the specifications. The restrictive factor is the
cost. With three Gunn oscillators required that cost over one hundred dollars
each, the system was too expensive to be marketed in the manner they believe
could be feasible. They had stopped work on the brake activating systems and I
believe the driver warning system has the best chance of success, at least in
Germany.

They are very pleased with their pulse system. They have a maximum peak
power of 300 mW and a range of 150 m. The pulse repetition frequency has been
reduced from 250 kHz to 30 kHz because they found that large and distant targets
were producing false alarms because it appeared to the radar to be very close
instead of more than one pulse separation distance.

They have also developed a monostatic radar system to replace the bistatic
system. This reduces the cost of the additional antenna system and also helps
synchronization of the receiver. They had some problems with the precise delay
from transmitter to receiver that relate to the signal processing.

The 20 n sec pulse system measures range and rate of change of range to get

the relative speed Vo1 between the target and the radar-equipped auto whose speed
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is also used as an input from the speedometer. The speed of the target vehicle
can then be calculated. A new target can be detected after 250 m sec.

The input from the road condition indicator changes the acceleration b2 of
the radar equipped car but keeps the same acceleration bl for the target. The
distance to a valid target is reduced drastically from 120 m if the steering
wheel is turned so the automobile is more than %° from the straight ahead direc-
tion.

The flow chart for the signal processing is shown in Figure 12. At the
start, the program determines the autos own speed from the velocity sensor and
the angle of the automobile from an angle sensor. Then an inquiry is made whether
a target is present in the radar return. If not, the program turns off the dis-
play and starts over., If a target is present, the distance to the target and the
relative speed of the target with respect to the radar vehicle is determined. If
the target is approaching the radar vehicle at a speed greater than the vehicle
speed, it is assumed the return is due to oncoming traffic and the target is re-
jected, the display is turned off and the program starts again,

If the computer program still has a valid target at this point, it watches
it for 125 m sec or some multiple of 125 m sec up to 500 m sec and requires that
the target be present for this entire time. At this point an appropriate target
has been identified and the safety distances is calculated as was done in equations
(1) and (2). However, one more qualification exists. If the automobile is turn-
ing as indicated by the steering angle input, the range is reducgd and if the re-
duced range is less than the target range, the valid target is rejected, the dis-
play is turned off and the program restarted. If the target distance is less than
the allowed range, it is compared with the safety distance dl' If the target
distance is not less than the safety distance, the given LED's are eliminated in-
dicating a valid target is present. The green LED's represent 5 m increments be-

tween the target distance and the safety distance and there are seven of them so
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FIGURE 12. Flow Chart for Bosch Microprocessor Decision and
Control of Collision Avoidance System.
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35 m excess over the safety distance can be indicated by this display similar
to SEL's. The Boschjdisplay is shown in Figure 13. The vertical LED's have
seven green, two yellow, and three red that provide distance information about
the difference between the target distance and the safety distance. Each of
these LED's reprints increments of 5 m.

The horizontal LED's are used for warning and not to indicate informa-
tion. The number of red lights eliminated indicates the degree of changes.
Figure 14 illustrates how the display is intended to be used by the driver mounted
on the dashboard. The on-off switch is on the immediate right and the road con-
dition selector in the middle allows the driver to set b2 for dry, rain, or snow
conditions. 1In Figure 15, the bistatic antenna system is shown along with a dis-
play unit, and Figure 16 shows the monostatic system along with the display and
speed-transducer used to monitor the vehicles own speed. The bistatic unit is
shown mounted on the vehicle in Figure 17. The internal operational components
of the microprocessor and display is shown in Figure 18. This display utilizes
the Intel 8048 microprocessor which has 1 K storage capacity on the uP. This
microprocessor was chosen for compactness and reduction in cost and the 1 K
memory limits the signal processing capacitor of the unit.

On the test drive on country, city, and expressway roads, the system performed
quite satisfactory. There was some problem with the closeness of the leading
vehicle required to produce a warning and Mr. Pischke thought there may be some
difficulty with the calculations of safety distance in the programming. The system

did good in recognizing appropriate targets and not producing false alarms.
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FIGURE 13. Bosch System Warning Display.
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FIGURE 14. Bosch System Warning Display Mounted
on.the Dashboard.
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FIGURE 15. Bosch System Bistatic Antenna and Warning Display.
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FIGURE 16. Bosch Monostatic System with Display.
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FIGURE 17. Bosch System on a Test Vehicle

E-46



22f

FIGURE 18. Bosch System Central -Processing Unit and Display.
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CONCLUSION

I was very much impressed with the technical development of the collision
avoldance radar by the three German groups working on them. In particular, the
signal processing is quite developed and sophisticated. They have had units
operational now for several years and have significant road experience which has
allowed them to make significant evaluations of type and reduction of false
alarms. I received varying estimates of false alarm rates. Dr. Zackor believes
that about 20% of those alarms presented to a driver is the lower limit of false
alarms of these systems because of variatioms in the roadway, drivers changing
lanes and close proximity of automobiles on roads and streets. On the other hand,
the manufacturers believe a few percent of those alarms presented to the driver
will be interpreted by him as false alarms. However, everyone recognized the
predominant significance of the false alarm problem. It seemed universally
accepted that the two primary difficulties in the feasibility or success of colli-
sion avoidance radar were (1) reduced cost and (2) low false alarms. The over-
all experience as I interpret it is that it is possible to reduce the false alarms
to a few percent, but it is unlikely that cost can be brought into an acceptable
range below $500.

The people with which I discussed automotive collisional avoidance radars all
expressed great concern that automatic breaking would not work because they did
not believe the false alarms can be completely removed and that inappropriate
application of the brakes could cause an accident and incur liability. They be-
lieve the best possibility for success exists with a warning system to extend the
capability of the driver while leaving the final decision making capacity with
the driver. Driving an automobile is seen as a complicated task and considerable
intelligence 1s necessary to judge directiom, speed and trajectory. Some computer
programming has been done to help the decision-ma<ing for appropriate and false

targets, but a false alarm rate of a few percent remains.
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