Contents

PUEPACE . csciiniusspussonssavonsimaniss s s soiaissssosseassas e dov e s a s s s s N AT GRS ae R s s st Xiii

Part I: Factors Affecting Driver Perception

Chapter 1 Introduction:.....ocoummnaminmm i i S TR SR R 3
1: 1/ PUrpose And SCOPE «xusceiussvs e i s T B R R 3
1.2 Human Factors in Accident Reconstruction ..........c.ccccceevviiciiciinieciececeinns -+
A Introduction: .« s R R R B
S 5 1] (o] B S P Ter . 6
C. Human Factors in Product Evaluation and Development....................... 7
D. Applicability of Human Factors to Accident Reconstruction ................. 9
1S Human Varabality i o amistusmasinnisiias i et 10
A T PO Y o s e e A s S s s 10
B Descriptive SEatISIICS v i s s s vt b s divenatinns 11
s COMTIAL ORI v s oo i B T T R e s s 18
D Inférential StatiStCs vvnmasaiaimmni T 20
E.. The Concept of Threshold:...onsinnmaniininimisimsriising 21
L B X DO AN CY s oo o S s i s R S R s 21
A Y A T LS i e s O S i 21
B Driver EXPeCtANCY o s s s s 22
L S APt O VLW s s Y S s 24
R OO O oty B B S s 25
Chapter 2: Light and Its Measurement .................ccccoeeeeenieieriesnnesesiensnenne 27
2L I O G OM s s s e S S s e s 27
2.2 The:Nature: of Light. ..o s e s st 28
2 D I OIS v R R I s 28
A Light-Reflecting Surtaces v i e s e 30
B. Miscellaneous Visibility-Enhancing Materials ..........c.cccooeveiiiiienienne. 34
2.4 PhotOmetrY s v RS 35
A. Luminous Intensity and IHluminance ............ccccccoveniininnininiicninicne. 35
B U AT O s T S e S R 37
C: Means:of Measurement s sasanisaminamiiaanimanismm 38
2:5 Chapter OVerVIeW. .o iia s niiunaunmms s sninsmss 38
RO OO O oo S S R R I S s 38



iv Forensic Aspects of Driver Perception and Response

Chapter 3: Vision, Audition, Vibration and The Processing of

11 (1) 511 ) P 39
3. ] INtrOAUCTION ccusovass s R 2 T I S N R o S e seany 39
3.2 VISION wxcvucsavsssmsmmvissssismadis e s i s i e s i S S i 40
A. Measurement of Visual Performance............ccccooevinininiicininicninnenn. 40
B.:Structure-and Performance of the Eye ....civninnninmnnannaiaia 44
L € T A P 56
D; TheUsefiil Field of View....cuamasnamaninnianimmanmassnmiis 58
B The TWilight Period s s et s ihnges 58
3:3: AuAIOrY ISSUES: s st Tnnimn iRt 62
A:’Problems with Sound:...onaninmmiimunmmisisimaisinii 62
B I 0TS it s o R e e S B e R RS svavis 63
Bl VRO 0N s i oo s o R s S S s S R ST 64
3:5 Information Processing i ain s i SR annga 65
3.6 Memory QUestions:.i:uasiiiisiamasimnmiimsmminasnimmminmi 68
S AP T N T VT Wi o s S R S S SRR 69
RO OO O s s T e T e S A 71
Chapter 4: Driver Eye Movements and Visual Attention........................... 75
] IO GO s v R s o B s S S R ss 75
O (111110 [0 o Ly T e A R 76
B IVt OONOZY it e s s s o avisiasisas 77
42 Driver Eye MOVemMEnts  :uus st i a s 78
A3 DIIVEr R DO CIICE s i e T e A s 78
4.4 Neg ot At g OOV S s o o e S i e 79
4.5 Effects of Drugs:and Aleohol:::.cnnannmanmnnsmimmiisaas 80
4:6 Eifects of Patigue i s s s s R 80
4.7 Véhicle'Characteristics:usmmmnnaiianmuasinmiaannianans 80
4.8 Ageand Sex usnnnnsimreininnEnarsnnnnnaneTnnanan 81
4.9 InteriOr GlANCeS s e s S S i 81
4:10'Effect:of In-Vehicle DeVices :iuisismnsaiisssnssmimnmanig 82
411 TS O IVIITTO S ey o oo s o R T S v s 82
A: Duration of Routine:Mirror Glances::...;.ooiinimiunnaiiiamaing 83
B. Duration of Mirror Glances in Connection with Merges and Lane
A S 2 s o R R R R R S RS 83
C. Mirror and Direct Rearward Glances When Changing Lanes and
I N - s R S e R R R S e e S W % 83
D. The Timing of Rearward Glances with Respect to the Gore................. 84
4.12 The Effect of Secondary Glances on Accident Avoidance........................ 84
4: 13 Chapter Oy IVI W i i i ey R R R SRR 86

R OO S s ot s R S T S S B S S S 87



Contents v

Chapter 5: COnSPICIIEY i bivnss sty 91
S Bl 111 L [T T4 Lo 1 S e O e Pet 91
5.2 Motorcycle and Bicycle CONSpiCUILY........cccceveeruiciissnssunnnnsssssnsssssansuesenesanns 94
5.3 The Conspicuity of Emergency Vehicles ..........iiiiiininiiiiiiiiismsii 97
3:4 "Truck ConspICUINY iu:sisiviimesitiesis e i e sioins 98
5.5 Pedestrian and Pavement Delineation Conspicuity ...........ccccevviniciniiennns 102
56 CADET O TV OW s S S O e B S agins 103
R I OO i A S s s 104
Chapter 6: DEIVEr PercePlion :: .t o iansi 107
6.1 Introduction oo s 107
6.2 Perception as Contrasted t0 Sensation ... iisisiiiinsiiiaiiie 108

A DI O s s e R e A s 108

B The Nature: of Perception sy i i i s 109
6 T S OIS 2 s T s A e S T s 110
6.4 ApplICAtIONS i usussiiiisi s aam s 111
6.5 Difficulties in Perception While Driving .........cccccooveiiniiiiiiccniciciicnns 114

A 'Problems with the Roadway.....cnnnnammnninsnninasamss 114

B Violations: of EXpectancy..:aainnmsinsiiinniusiininsimmg 115

C: Judging Distance to Eights::....iauinnnaiimiiniananianinsaie 116
6.6 The Intruding Vehicle.:.qimnaiaiananiingaemaniniasness 116
0.7 Pasitive Guidance s i s 118
6.8 Eyewitness TestImIONY i o i i i vy 120
6.9 Chapter OVerview ....ou v ieniimiisniinnuismnnsinmnis 124
References: o mmrimiisniissismnusnernsniasns 125
Chapter 7: Judgments of Speed and Distance...................ccccoociiiiinn. 129
T ) O S O e G T e s R U i I s 129
T:2 Perception'of Distance s isiiasnasdinanmmmnnimisninsnaimis 130
1.3 Perceptionof Speed «vmmmmiisiiimsmnnnsiiianimaig 131
7.4 Threshold tor Closing Speed.:: i maisanisamismess 135
7.5 Speed Perception and Vehicle Size..........ccccovvieiiiiinininncncncnesencnnene 141
.6 C APt DV LY IO W s e R s s s e s 141
R PO es it A S e s 142
Chapter 8: The Driver’s Field of View ............c.cccocvnevinnincnnieeneneninnns 145
Bl IO OO s s T T T s R R T e s 145
8:2'What:a Driver- Must See; i mmsmnnimmiasmiinam i 146
8.3 Field=of=View: Tarpets i i s siasseveas 147
8:4 DriverBye L:0calons st maler s a it 148
8.5 Binocular and Ambinocular Vision..........ccccoviviiieiiiiicececiceeesneens 149
8.6 Obstruction of the Forward Field of View ..o 149

8.7 A-Pillar Obstruction of Intersecting Vehicles ...........cccooeviiiciiiinnicnins 150



Vi Forensic Aspects of Driver Perception and Response

8.8 A-Pillar Obstruction of Pedestrians and Bicyclists........cccoovviiiiicciccnnnne. 157
8.9 Measuring Pillar Obstructions in the Field ..., 159
A. Measuring the Ambinocular A-Pillar Obstruction of a Pedestrian ..... 159
B. Measuring the Ambinocular A-Pillar Obstruction of an Intersecting
VEICKE: 5.5 cnvesaanimonsinsssenssstsnsom tesss 0o Ts3 43 A 000s 4405 oRERNITOR0 RO RS SR SO 161
8.10 Obstructions t0'the S1de and Rear. «.ouaamisisramvasmsmisssnssmsesises 164
A. A Note on Convex Mirrors (“Objects in Mirror Are Closer than
THEY APPEAT™) isvssussasissssosssonssssasessadsssssssshssssssssossonsssssssseseasssasiivasesosussonss 164
B Mirrors and Overtaking VEhiCles .......ccssiuiscinmmusisnsissnsavisssisassvess 165
C. Pillar Obstructions to the Side and Rear Direct Fields-of-View......... 166
8.11°The Field:of View from Large TIUCKS, «uiviasscsiessmssssssnssconssnssssaninsasns 167
8.12 Measuring the Field of View in Large Trucks .........cccoovvineriincnniienen, 169
8.13 ChAPLET OVEIVIEW c.souususassssossunsosssssuususssssusissnsssssssssiassssssssesssssassssissonsssess 170
TRETETENCEE .. ¢.xsssvswsmssussansnssssmsshomsess s TS E TS RSO P oSSR PRB VAR SRS 172

Part II: Driving at Night

Chapter 9: The Visibility Provided by Vehicle Lighting Systems............ 175
Q.1 TOEROAUCHION o compsmmmesnpessmonimsassssrssussssnsssassasesssenssssimmesnersossenisansssmnessosssyanss 175
9.2 'The Importance of TAarget CONLTASE ... cussesssssssssssmrssissssnissssssssrsnsasnsiossrisss 177
7, W81 D -1 11111 10) | SR TSSO 177
B Calcolaniigi CONASE.: .vosessrnvasnsionsnussssnssassusisssssrisaassasssisssssssmessasommsess 178
9.3 The Reflectivity of Objects in the Real World..........ccooviviininiinicnnnnns 181
94 Dirver ViSION B INIBNL .:..conmmmereamssscsnmmesmsacssuoissansasmissosiorsssvinassansapasassnsiss 186
A Vehicle Lighting SYSEIMS .....iccssnsimuesusssnissinsinsissisissonnssssamsamsrnsnsnssissos 186
B. The Visibility Provided by Automotive Headlamps .............ccoccnee. 195
9.5 Nighttinne DIVIDE SPEES:.c.uuiacssssconssosnsmusvssussnssnssons sansssssssnisassissssosasie 208
9.6 When Drivers “Overdrive” Their Headlamps...........cccooooiiniiinnnncnnn. 209
O DT OVCEVICW, . ix1:sussssssninsssonsus s isssssenssssesssseussHevs sSasa 40 656 43 ASER R RS 210
RETCTEIICES . 0xvsssiwiessicusisnsusosionesutssesssss SavHEHE T R UHIHRE SRR O H OSSP oG eseaa s 211

Chapter 10: Factors That Affect Driver Visibility Under Nighttime

DrivIng CONBROMB. .. ;:vusuosmeenssionmsmsssossioniioessiossssisnssvsssonsssssmissssosiatssasssmmivisss 215
10: 1 InOAUCHON . s vcsswvsvssunisssssvnnsssmmmonsmusivass furrovs swess s ovw R So RO SR SRS TR 215
10:2 PEDETECT s 0c.suessissnvssssinssssssosssiasismsssovsisssnsses sgsssssismsasianiasesmssssspiss 216
10.3 The Distance-Squared Law and Visibility Level ............cccccoeiiicinnnnne 218
L0 C OTIDATES OIS 4550510045 53 A R a e A A BRSNS BRSO E 220
A Target REHCCIANCE «..ciivuisiesssssvsmsssmsaainsississoessssssssesissesinssnssnsssiiasessaias 221
B. Target L OCAON xuusesssssnsimssusssssnnsrssmssnsssnisasssionssnesnasmassissrsoisssssnsssssns 223
. TTATEEE SIZ8E . x vviismsmsssonesnssssssssses oo s R oSS 0o TH SR TT s i i imiss 223
D) DIIVEE ABC: i vivsissuswvonvesvesvssiasssssossisssassssesmssisasns svssssssvensesussnssssonsssnasns 224
E..COntrast- SENSIMVILY «ivswsssssismsmmissmssvessvsosssuevnssssovsasiosassassnssnosssrsvisns 225

F. Headlamp MiSaiii . cosssscssssssisosonsssssssissssosssissisosvsissummsunssinssasssonsnssss 226



Contents vii

G Headlamp I0tensity i nainiaimab s 227
B G are i S e e T R T s 228
L Lamp Mounting Height' .....ciiiiimniiiinapibiimsaissionsasissssisssosiains 230
J. Lateral Separalion s iasaaninndibiaiinmnasi s 233
10-5 Chapler OVeEVIEW: .t s R 233
R O T OO v s s o T B R e s S T R R Tt 234
Chapter 11: Lighting Sources Other Than Vehicle Headlamps............... 235
111 Inteodbeton: e inranmssnas 235
1125 xed L et g S O i it A s e salts 236
A Mercunyes: = s i s A e e e e s 236
B High-Pressure SOMIN L. ...ooiiussiismmmisbionssaisbessssbssasisssonssssibnssssinssasss 237
CiMetal Halide o i 237
D Flugreseenti i iimibimianndnimame i nmiar s ainisnsaais 237
E. Low-Pressure SOMim: i iiiiiaiiinmumat aanissiaiissmiis 237
E. Light-Emitting Diodes: (LEID)....cciiiiiuiiiaiinssssissisomsaisssosssiosssssssos 238
11.3 The Distribution of Illuminance from Street Lamps..........cccocevvirrinrnenee. 238
11.4 Loss in Performance of Light SOurces............ccccceveiviivecvennciencene 241
11.5 The Scene When Illuminated by Fixed Sources ..........cccovvvviinniiinnnne. 242
11.6 Research on the Performance of Fixed Lighting Systems....................... 245
11.7 Recommendations for Street Lighting ...........ccooovviieiviciiciineiiiccne, 249
11.8 Assessment of Visibility in a Field Investigation...........cccccouveviniinninnnn. 253
11.9 Chapter OVETVIEW ......coveuiiuirieiiieieeteeereieseessessesseseeseesesaeseesassessssssaeeseenas 255
R TENCEs i st it i i T bt s et Tt e T e A siass 256
Chapter 12: Evaluation of Visibility in the Field .................................. 257
12, 1 INTOUCHON: .. 0rosssnsussrssnsssensuasisnsnsssonsasyarsassnsinssassonsnsns o danpnsnsssinssstasmanes 257
12.2 Why Do a Field Investigation? ...........ccocuveiiiiiiiiiniinisnseseccnee e 258
12.3 Preparatory Phase..........ococviuiiiiiiiiiiiiiiicecscce e 259
A. Physical FACHItIES .....coiiiiiiiiiiiiciecie ettt 260
Bl VERICIES ..t 263
C. Vehicle Lighting and Marking Equipment...........ccccceoviiiiiinnincenens 263
12.4 EXECULION STAZE ...oiiiiiiiiiiiiiiiiiiecie i 272
12.5 Analysis and INterpretation ...........cccceeeiiiiiiniiienisieiesceecc e 272
12.6 Chapter OVEIVIEW ......cc.eiiuirieiiiereeieteneinsiessesseseses et aesassessesasesaeeseses 274
REFEIENCES ..ttt eaaes 275

Chapter 13: Problems in the Use of Nighttime Photography as

Evidence in Litigation ..o 277
13,1 INrOUCTION ...ttt 277
13.2 Limitations in the Camera-Film System ...........cccoooviiiviiininiiieiecens 280
13.3 Perceptual-Cognitive ISSUES........ceeuieiiiiicieeiece et 284

AL FIEIA OF VIEW ..ottt et e s e enaeeensesennns 284



viii Forensic Aspects of Driver Perception and Response

B.:Static versus Dynamic VIEWing ... iiiiaiiinmiiiiiisiivismissi 284
G VWD TN i e R o e B S S By 285
D Adaptation evel s i s 285
B Image S1Ze i i s s e e s S I B G T, 287
B Depth Perception:: s e i e iis ameansg 287
G GATe s v T T T R R R 287
H:Observer EXpectanCy i i it s i s naiainans 288
134 Pl At oD sy s s asm 289
13,8 G hapter OV eIV e W s T B R iansian 289
Tt o (Lo P P S S I S e ey o 291

Part I11: Roadway Issues

Chapter 14: Roadway Design and the Driver .................ccccooviiiiiincennn 295
14:1: Introduchion: inmstamnisniaatiivmimismiiarianasnimviismaas 295
14:2 Perception of ‘the Road...c.uminmmnimmmiaaumninisaamaminias 297
143 VISUAL SearCh:i:iuiiisuimisiins s i 298
14.4 Driver Workload .cicimuissmnnnsmiaiismsaminisrmisiivimieamims 299
14,5 S 1 DS ANICE i s b B s s e s 300
A; Decision Sight: Distance st aismnainnanunms 300
B Stopping Sight: Distance.unnnmammaannnnnmnnnana s 300
€. Passing Sight Distance:siaimaismsnnanabuenasinms 300
D: Intersection Sight DIStANCE: . ciciisiinssmsiiiimniamiimi s 301
E. Additional Sight Distance Factors............coccocevuiniinniniienscncnnicnnnenne 301
14:6 RoadWay, DS B ;s i e s 302
AzRoadway WIOHR i s e i R e s 302
B Intersections . ..nassmisniinsranhsannannaimnnniestisms 303
€. Roundabouts: oot sannnimaiing 304
DTS i o S s S O 305
14,7 Trathic CaImMING i s R ity 309
14:8:Road Safety Audits::. sk sl 310
140 ChADICr VT VIEW, it s e s oo s i e s e s oAb s amsan it e 310
RO OO 8 s s e R S S s S e e s 311
Chapter 155 WOork Zomes . s s S s B s 315
1 ] IO O O s e s i 315
15.2 Driver Information Needs in Work Zones ..........c.ccccooveiiiinencnnccncneanens 316
15:3: Driver Distraction s saninnsminias 318
154 Age DATerenCes: - i s i s s i s R 318
15:5 Nighttime Conditions .-z s s S maeasiis 319
15:6: ViSibility of WOTKETS i s s i i s navasianss 321
B IO o s S T e e 321

15:8 Traffic Control 1n:Work Zones .::;::cuaisi i sassissinvininsasss 322



Contents iX

15.9 ChAapter OVETVIBW .. ivusuinissisusisssamsuseisvisovansvisosdsnos s i s sssamsnssnvansisssvmions 325
REFETENCES vusususisusiiimsnsmsivssavess vt S eiass b v s e R e 325
Chapter 16: Railroad Grade Crossings .............ccccccousussesssussissssesssssssnosissss 329
16. 1 INtrOAUCHION. .. ciciusssimasssiimmimsmsamsssuintomsvaiivssiasssseviisssssiisediovsiviisoes 329
16.2 Driver Perception of Railroad Crossing Hazards..............ccccoooeiiinncnnnn. 330
163 Recogntion Brrors . vsaanwsmsaniismmismisismvssmi i 331
164 DECISION BITOIS wovsusausicinsonssvsisiussissisiionissensiasainivasessasais s smsvios s aaanasss 334
16:5 ACHON BETONS s sisaieumsssiisninssisussvstsss s s essisisssssvbvosasns owssmvobivauissssaseis, 335
16.6 Traffic Control at: CrosBings . uainsiismiisiimimismiisiiaime 336
16.7 Major Problems and the Need for Further Research ............ccccccevicnnee. 340
16.8 Chapter OVeIVIBW .uuuiuuisissaismvseissisoiossvastasssiisimsiossssssisisisivsniuis 341
REfEreNCeS .iiuisnisviiiisissiciieimses i avies i 342
Chapter 17: Roadway: SIZDAQe. ...c.umnanammnraismiasassismiessveimg 345
171 INOAUCHON. ..ot 345
17-2 SIgN ICHerin i i sisioesains 347
17:3 Problems With: SIgN8 st ivsmsrie i 349
17:4 RegUlAtOXY STBNS covvinamnivisiisussin iasssns s saissiiiissa o sives s sassiausiasssniass 349
17:5:Compliance with'Reégulatory SIgnS: ..unanimmnnsussinisassiassg 350
F7.6"'Warning SIS e soisesssinsinsssosssiatoiin s iiimasas oot oo sroasvossins 350
17.7 Supplemental Warning Sign Information ...........ccccoceceeiivciininccnicnnn. 351
178 GUAAE SABNS ouuniviananassniassus i sissssss i s s as s navssesvesssaas s s viamanandss 352
17:9 ABBIeVIBGIONS i cosisnminasinisnsiiuimrms i st 354
17:10:Bilingual Signs i umunimunnansanaimasmunmisamanssiss 354
17:11 Nighttimie Conditions v wnsnnnnmnannumannisissnusaienies 355
17:12 Environmental FACIOrS v ammmamnunaiaimiiniisaieisammsis 356
17:13 Teniporary Conditions . svsmmimaunamsmmsmvsimnasimiwiabm 356
1714 Sign CONSPICHIY wivcuriuusiusiasiistss i cossss i vavia i e e s sasesdas s s suicis 357
8 5 s BT (T O N 361
17:16 Traffic- Signs'and IVIS i mmm s ns s 362
17.17 Traffic: Signs and Traffic Accidents:....cmmininminnannaianiisi 363
171 8 N ADtEr O VTV O i cuvaszusis s s s BB TSR TS 366
R EECTOIICES usssissassasaviusss VoA s ST s e s SR ettt s 367

Part IV: Driver Issues

Chapter 18: Driver Perception-Response Time ... 375
18:1 IntrOUEHON s wmsimmssms s s 376
182 BACKPTOUN . csouiussnsinsonsadasassstissiasstssasss s iassssuseiasssasassssiatesensevadesss 378
A DEAMION & coxcssussscssaiimsuisimuimimsnm s aasistiasms 378
B. Stages of Perception-Response Time..........ccccccveviniincicrnincnucnnne. 380

18.3 Human Perception-Response TIHMe ...t 382



X Forensic Aspects of Driver Perception and Response

A Background. i iiniiiiiianiiniiiaaisisssivieeivarsviversssseiiins 382
B: Driver:Perception-Response Time .iiiiinsiismiinimnasmainssg 383
18.4 Decision Sight DIStaANCE ....iiiicisiivmiviimmionssisssoasirossisssssmosossssiossssts 404
18:5:Overview of Research.....iiiisisvisinnmmminimigiiiimimiseisisisini 406
18.6 Factors Affecting Perception-Response Time...........cccooevviiviiiiiiiicinnns 407
A el tION i i s R e R R 409
B Identifeation . isisinanitn s annisanms 410
DO SO - e R e e e e T L S s 411
1), RESDONSE: covsinmmssnsntsnsasspenssprasmmsssnesnmssssimsssis senss i aa bneasetimatssiis s oiaharane 411
B NIghtvs DAy stk G R R S i 412
E. Chenicals; Driver FRUSUE .. iiiiiiaiiiinmiiiisnsssssissssssssssiansoss 413
GoAge and Bender v s S R S R 414
B Cognitive Load i s e 415
I. Angular Position of the Target............ccccoeoeeriniinnccncniicneniniinceens 417
18.7 Situations that Do Not Fit the Perception-Response Model.................... 420
A. No Clearly Defined ENtry .........cocccoevieininiicinieiiinciieeeseesnee s 420
B. Erroneous Assumption or Identification ............cccocvevccicicncicriennne 422
188 ChapIer OVOIVIEW. .oooussaensensssnsassnsansassssassssssassosasspssanssosnsassssnsasssnstivssiossonss 423
R T OTOIICES  oivoessessassusassorsassasassassassssasnsnssasnassoapsassansasasssassnsnssanssonasmusssnsssas s Sassnons 425
Chapter 19: Weather and Driving...............cccoooiiiiiiiiiiiiiccs 431
19:1iAdverse Wenther. .. uiiiminsiiis it s e e 431
A RANNL . 0sosimrmnssmansess misisnaiinmaioi s orsiss prsisnessess R P T G s 434
B STIOW. .s0osssssnasmansrsisssssrsessisssishseansesmesminms isnemeas ATt as A S F s A s 435
G FOE ocovonrsorsnssasnssssrssassassusessassassnssassssnssassasnssssansssssassasassossassassosnssassssassas 437
D GIATE....oviiiiiciccc e 439
19.2 Traffic Control DeVICes.........ccuvuiriueiiiiriiiiiiciice e 441
19.3 Pedestrian BEhavior .........c.coiviiiiiiiiiiiiecceee s 443
19.4 Chapter OVETVIEW .....ccvevviieiiriiierieiesasiessesieeesessesseseesesessessesassessessssesenes 443
REFETENCES ..ottt et s
Chapter 20: The Older Driver...........c.cccooiiiiiiiiiiiiiiiciicccces 447
20.1 Older Drivers: Who Are These GUYS? ......ccoviviviiiicinicieiieececercncenne 447
20.2 Driving by the EIderly ........cocooiiiiiiiiiiiiiiiciie 450
20.3 SensOry CRANZES ....c.coviirieieieeieee ettt sia et sae e 455
AL VISTON Lttt bbbt 455
B Other SeNSES......oviiiieiieeiiiiie ettt 459
20.4 Judgment of Closing Speed —Gap Acceptance ..........cc.ccueeeeerecueriveennes 460
20.5 Cognitive and Motor Performance.............ccocceeiiiiiniiiiiiniiiicccinns 461
A. Attention and COZNIION. .......c.oiuiiiiiiiiiiiiiitce e 461
B. Perception of Roadway Hazards ..............ccccooiiiiiiiiiiniiciice 463
C. Motor Performance ............ocooiviiiiiiiiiiiicciece e 463

20.6 Strategies for IMProvement............ccueiiiviiiieiiiiiicicceeeee et 464



Contents Xi

20.7 ChapLer OVETVIEW .....ccuiiiiiiiieiiiii ettt seeae e ea s 464
RETCTEICES ..ottt et e b eas e es e esa e st e essaessaesneeseeans 465
Chapter 21: Driver Distraction..................cccoccoviiiiiiieiiireieceeiece e 471
211 INTOAUCTION ...ttt ettt e ea e eseessaesssaessaesaaeneeseenns 471
21.2 What is Driver DiStraCtion? ........cccoecoieiiiuriiiieeiiieeciieeeiiseeesaeeesnesesneeens 472
21.3 Distraction and INAt@NTION. ........coverveeiiiierreiieiee e e e e esaeraeseeseeeesseees 472
21.4 Useful Field Of VIEW ....cooviiiiiiiiieieeiieceeeecee e 475
21.5 Sources Of DIStTACION .....ovviiueeierieireeecreee et eeesae e erae e saeeeenesseens 476
AL VATTOUS SOUTCES ..veivvieiieiirecieeeeieeaeeiaeesseseteesssesseesseessserssesssssssesssesssens 476
B. Roadside AdVertiSing .........co.coevueeiiiiiiiiiiiiiiiceicieces et 477
C. Driving When Phoning .........coociiiiiiiiiiicciiccceececcces 479
D. Distraction from Technology ........cccoeieiriiiiiiieniiicecesens 481
21.6 Consequences Of DIStraCtion..........cocoureuiriiriiireseie e 482
21.7 Driver Characteristics and Condition.............cceeeveeevieeeieeeeieeeecee e 483
AL AZE et a et n et nnenaenen 483
B. GENAET .ot e e e e e e aae s e s e e san e e naeennneeens 484
C. Fatigue and Boredom ...........cccceviiiiiniiniiiiiiicccciciesecee e 485
D). EMIOUONS ..ttt eee s e eaesaeeaeeeaeesssessseesseessaessassnessnassseenns 486
E. ALCOROL ...t ste e era e a e enn e aaeae e 486
21.8 ROAA DESIZN ..ottt 487
21.9 Chapter OVEIVIEW .....eciiiiiiiiiiieiiesiensissesasneisssseseesesssesssessessessassessseses 487
REICIEIICES ...ttt e e ae e et e e eaaaeessaaeensasesssaeesseeesnseens 488
About the AUtROTS......c.ooiiiiii et 497



