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I n t roduc t i on  - 
Even under t h e  l e a s t  t ax ing  o f  d r i v i n g  condit ions, t h e  opera tor  o f  

a  motor veh ic le  i s  cont inuously  processing i n f o r m a t  i o n .  A c t  i ons a r e  

taken based on t h a t  information, and t h e  consequences o f  those a c t  i ons 

become more in fo rmat ion  t o  be processed. 

There i s  no doubt t h a t  most o f  t h e  in fo rmat ion  necessa ry  f o r  t h e  

safe and e f f e c t i v e  operat ion o f  a  motor veh ic le  i s  acqui  r e d  v i s u a l  ly .  

Thus the  a c q u i s i t i o n  and processing o f  v isual  i n fo rma t i  o n  i s  o f  m a j o r  

importance i n safe d r i  v i  ng. 

Safe and e f f e c t i v e  o p e r a t i o n  o f  a  m o t o r  v e h i c l e  i s  g e n e r a l l y  

accomplished w i t h  l i t t l e  e f fo r t .  It i s  l a r g e l y  a  m a t t e r  o f  r o u t i n e  

responses t o  rou t i ne  s i tua t ions ,  w i t h  a  great  deal o f  t ime l e f t  over f o r  

con\rersation, daydreaming, etc. Hence, it i s  not su rp r i s i ng  t h a t  many 

persons apparently regard t h e  associated v isual  in fo rmat ion  p r o c e s s  i ng 

as cons is t ing  o f  two simple steps, i.e. : 

DETECTION I) RESPONSE 

The problem w i t h  t h i s  t w o - s t e p  mode l  i s  t h a t ,  t e c h n i c a l l y ,  

"detect ionu imp l ies  no th i  ng more t h a n  a  c o n s c i o u s  awareness  t h a t  

something i s  present. The something could be any t  h i  ng, r a  n g i  ng  f r o m  

inconsequential  t o  c r i t i c a l  i n  terms o f  i t s  importance t o  t h e  d r i  ver .  

Clearly,  t h e  d r i v e r  needs more i n f o r m a t i o n  t h a n  t h e  know1 edge t h a t  

something i s  present i n  order  t o  reach an appropr iate dec i s ion  a b o u t  a  

response. 

The nature o f  i nformation-processing i s  more accurately d  es c  r i  bed  

by a  four-step model (Alexander and Lunenfeld, 1975): 

DETECTION @ IDENTIFICATION I) DECISION ) RESPONSE 

Confusion about t h e  detection-response model appears t o  b e  p a r t l y  

semantic. People use t h e  t e r m  " d e t e c t i o n ,  " b u t  mean " d e t e c t  i o n -  

i d e n t i f i c a t i o n .  " However, de tec t ion  and i d e n t i f i c a t i o n  are d i f f e r e n t  



processes. While i d e n t i f i c a t i o n  cannot occur wi thout  de tec t i on ,  i t  i s  

e n t i r e l y  possib le t o  detect  and f a i l  t o  i d e n t i f y  properly. Obviously, a  

f a i l u r e  i n  t h e  i d e n t i f i c a t i o n  s t a g e  c a n  have  consequences  j u s t  as 

catastrophic as a  f a i l u r e  i n  t h e  de tec t i on  stage. 

This  i s  not t o  suggest t h a t  i d e n t i f i c a t i o n  f a i  1  u r e s  a r e  common. 

Fortunately,  they a re  r e l a t i v e l y  rare. I n  a l l  probabi l  i ty,  i t  i s  t h e  

normal, close, successful coupl ing o f  de tec t i on  and i d e n t i f i c a t i o n  which 

leads many people t o  t h i n k  o f  them as one process. 

I n  t h i s  paper we w i l l  explore c e r t a i n  p r o b l e m s  a s s o c i a t e d  w i t h  

de tec t i on  and i d e n t i f i c a t i o n  i n  t he  context  o f  motor vehic le operat ion.  

The i n t e n t  i s  t o  p rov ide  a  b e t t e r  u n d e r s t a n d i n g  o f  how t h e  v i s u a l  

percept ion system operates and how c e r t a i n  perceptual l i m i t a t i o n s  a f f e c t  

t h e  processes o f  de tec t i on  and i d e n t i f i c a t i o n .  

Detect ion -- 
As noted ea r l i e r ,  d e t e c t i o n  imp1 i e s  c o n s c i o u s  awareness  t h a t  

some,thi ng i s  present. The key word i s  "conscious. " The " s o m e t h i  ng"  

must do more than impinge on the  r e t i n a  o f  the  eye; i t  must penetrate t o  

t h e  lhigher l e v e l s  o f  t h e  cen t ra l  nervous system t o  create an impressi  on  

o f  being there. 

A f t e r  an accident, i n v e s t i g a t i n g  o f f i c e r s  o r  w i t n e s s e s  w i  11  

sometimes judge t h a t  a  cond i t i on  was " c l e a r l y  v i s i b l e , "  o r  t h e y  w i l l  

attempt t o  est imate t h e  d is tance a t  which something became v is ib le.  On 

t h e  surface these seem reasonable t h i n g s  t o  do. As a  r e s u l t ,  t h e  

judgments may ca r ry  considerable weight ,  e s p e c i a l l y  i f  t h e r e  i s  no 

reason t o  suspect a  b ias  on t h e  p a r t  o f  t he  observers. However, f o r  

reasons t h a t  have nothing t o  do w i t h  var iables such as a t ten t iveness  o r  

v isual  acuity,  such e s t i m a t e s  b y  i n f o r m e d  o b s e r v e r s  w i  11  a l m o s t  

inva~p iab ly  s u b s t a n t i a l l y  overestimate ac tua l  r e l a t  i ve v i  s i  b i  1  i t y  o r  

v i s i b i l i t y  distance. The r e s t  o f  t h i s  s e c t i o n  w i l l  be  d e v o t e d  t o  a  

d iscussion o f  t h ree  reasons why t h i s  i s  so. We w i l l  a l s o  t a l k  a b o u t  

what can be done t o  maximize t h e  l i k e l i h o o d  t h a t  de tec t ion  w i l l  occur a t  

safe distances. 



1. Focus o f  A t ten t i on  

I n  a  c l a s s i c  head l igh t ing  study, Roper and Howard (1938)  asked  

sub,jects t o  evaluate some headlamp beams. Without the  know1 edge o f  t e s t  

parl:icipants, a  dark, pedestrian-shaped t a r g e t  had been p l a c e d  i n t h e  

patti o f  t h e  car. Measures were made o f  t h e  distance from t h e  t a r g e t  a t  

which the  sub jec t 's  f o o t  released t h e  accelerator. The s u b j e c t s  were  

then asked t o  go back and d r i v e  up t h e  r o a d  aga in ,  r e l e a s i n g  t h e  

acce lera tor  when they could detect  t h e  target. The distances mea su r e d  

under t h e  second ( a l e r t e d )  c o n d i t i o n  a v e r a g e d  a b o u t  d o u b l e  t h o s e  

measured under t h e  f i r s t  (unal er ted)  condition. 

Obviously, Roper and Howard were n o t  m e a s u r i  ng j u s t  d e t e c t  i on 

distance, s ince t h e i r  subjects had  r e a c h e d  s t e p  f o u r  o f  t h e  model 

disc:ussed ea r l i e r ,  and were i n  t h e  process o f  making a  response. Thus, 

one of t h e  d i f fe rences between t h e  unaler ted and a le r ted  condi t ions was 

t h a t  t h e  i d e n t i f i c a t i o n  and dec is ion  phases  were  p r o b a b l y  somewhat 

longler i n  the  former. However, the  study was conducted i n such  a  way 

tha t  t h e  i d e n t i f i c a t i o n  and dec is ion  phases were probably q u i t e  shor t  i n  

both unaler ted and a l e r t e d  conditions, and t h e  d i f fe rences between them 

r e l a t i v e l y  small. I f  t h i s  i s  true, t h e  major d i f fe rence i n  t h e  response 

distances was a t t r i b u t a b l e  t o  t h e  detec t ion  phase, and i t  i s  reasonab le  

t o  ask why an i d e n t i c a l  ob jec t  would be detected a t  a  greater  d i s t a n c e  

j u s t  because the  subject  was s p e c i f i c a l l y  look ing f o r  it. 

I n  t h e  a le r ted  condition, Roper and Howard ' s  s u b j e c t s  had  f o u r  

advantages they d i d  not enjoy i n  t h e  unaler ted c o n d i t i o n ;  i.e., t h e y  

knew: 

1. That an object  was ahead o f  them on the  road. 

2. The ob jec t ' s  l a t e r a l  p o s i t i o n  i n  t h e  lane. 

3. The object  I s  approximate l ong i tud ina l  posit ion. 

4. S p e c i f i c a l l y  what t h e  object  was. 

This i s  a  great  deal o f  in format ion not normally possessed b y  d r i  v e r s  
under real -wor ld conditions. It made it possib le f o r  these subjects t o  

focus t h e i r  a t t e n t i o n  i n  a  l i m i t e d  area f o r  a  l i m i t e d  t i m e .  T h i s  has 

impl ica t ions  f o r  p o i n t s  2 and 3, which w i l l  be d i s c u s s e d  l a t e r .  I n  



addsition, knowing what t o  look f o r  made i t  poss ib le  t o  i n f e r  p r e s e n c e  

from r a t h e r  sub t l e  cues. However, these cues would g e n e r a l l y  n o t  be 

adequate t o  ensure de tec t i on  by a  person who had no r e a s o n  t o  e x p e c t  

anything t o  be present, l e t  alone a  s p e c i f i c  object. 

A person who makes a  judgment concerning t h e  p o i n t  o f  d e t e c t i o n  o r  

general d e t e c t a b i l i t y  o f  some s i tua t ion ,  knowing a  great  deal about t h a t  

s i tua t ion ,  i s  func t ion ing  much l i k e  the  a l e r t e d  sub jec ts  i n  t h e  R o p e r  

and Howard study. The judgment w i l l  poss ib ly  be based on p a r t  i a1 cues  

and he/she w i l l  probably s u b s t a n t i a l l y  overestimate the  actual  de tec t ion  

d i  s  t:ance. 

2. Peripheral and Foveal V i s ion  

The human eye i s  capable o f  responding t o  l i g h t  s t i m u l i  from a  very 

wide! area o f  the  forward f i e l d .  Yet t h e  " q u a l i t y "  o f  vision, however i t  

mighit be measured, i s  not  uni form throughout t h a t  f i e l d .  I n  par t i cu la r ,  

t h e r e  i s  one area, c a l l e d  "foveal" o r  "central ,  * where v i s i o n  i s  b e s t .  

I n  t h e  fovea we can best reso l ve  f i n e  d e t a i  1, d e t e c t  1  o w - c o n t r a s t  

objects, sense motion, and car ry  out  o ther  v isual  t a s k s  i m p o r t a n t  t o  

safe1 operat ion o f  a  vehicle. This  holds t r u e  except f o r  very low l e v e l s  

o f  i 1  lumi nation, where t h e  foveal  receptors cease t o  funct ion;  howe ver ,  

t h i s  does not happen wh i l e  operat ing a  motor vehi c 1  e, as  1  ong  as i t s  

headlamps are on. 

The q u a l i t y  o f  v i s i o n  f a l l s  o f f  very r a p i d l y  from t h e  fovea.  The 

problem i s  t h a t  t h e  fovea i s  on ly  about lo i n  diameter, and accounts f o r  

less  than 1% o f  t h e  t o t a l  v isual  f i e l d .  W h i l e  t h a t  p o r t i o n  o f  t h e  

forward scene w i t h  which a  d r i  v e r  w o u l d  n o r m a l l y  b e  c o n c e r n e d  i s  

considerably smal ler  than t h e  maximum a v a i l  a b l e  v i  s u a l  f i e l d ,  i t  i s  

s t i l l  l a rge  r e l a t i v e  t o  the  fovea. As a  consequence, t h e  p r o b a b i l i t y  

t h a t  t he  image o f  an unexpected s i t u a t i o n  w i l l  f a l l  on t h e  fovea p u r e l y  

by clhance i s  not very high. Thus, d e t e c t i o n  o f t e n  o c c u r s  i n  t h e  

perilphery o f  t h e  v isua l  f i e l d ,  s i m p l y  because  i t s  a r e a  i s  so  much 

greater. However, i f  an  o b j e c t  o r  c o n d i t i o n  i s  t o  b e  d e t e c t e d  

peri lpherally, i t  must be more conspicuous than i f  i t  i s  t o  be d e t e c t e d  

fovea l l y .  I n  t h e  c o n t e x t  o f  o p e r a t i n g  a  m o t o r  v e h i c l e ,  "more  

conspicuous" i s  genera l l y  achieved by g e t t i  ng  c l  ose r .  F o r  exampl  e, 

Roper and Howard's subjects, many o r  most o f  whom probably detected t h e  



t a r g e t  pe r iphe ra l l y  i n  t h e  unaler ted condit ion, had t o  be c l o s e r  than i n  

t h e  a le r ted  condit ion, when detec t ion  was probably foveal. S i m i l a r l y ,  

an observer who seeks t o  judge conspicui ty  o r  t h e  de tec t i on  d is tance t o  

some hazard w i l l  be basing h i s l h e r  op in ion  on foveal  inspect ion ,  w h i c h  

i s  probably not re levant  t o  the  real  -world d r i  v i  ng cond i t i on  o f  concern. 

3. Capacity t o  Process Visual In format ion 

As noted ea r l i e r ,  t h e  t o t a l  v isual  f i e l d  i s  q u i t e  large. Because 

i t  .is so l a r g e  the re  i s  t y p i c a l l y  more than o n e ' i t e m  o f  i n f o r m a t i o n  

imp ' i ng ingon the  r e t i n a  a t  any  p o i n t  i n  t ime .  O f t e n  much more. 

However, although t h e  eyes are m a r v e l o u s l y  e f f i c i e n t  c o l l e c t o r s  o f  

information, t h e  perceptual system has a 1  im i ted  c a p a c i t y  t o  t r a n s m i t  

in fo rmat ion  t o  conscious levels. Thus, most in fo rmat ion  present on t h e  

r e t l n a  a t  a  g iven i n s t a n t  does not reach consciousness. 

Researchers who h a v e  s t u d i e d  t h i s  c h a r a c t e r i s t i c  o f  v i s u a l  

percept ion have postu lated t h e  existence o f  a "per ipheral  f i l  t e r .  " No 

spec:ific mechanism has been i den t i f i ed ,  bu t  i t  i s  a p p a r e n t  t h a t  t h e  

perceptual system f i l t e r s  in fo rmat ion  and, b y  some a u t o m a t i c  means, 

determines what reaches consciousness. The system c a n  be o v e r r i d d e n  

v o l ~ ~ n t a r i l y .  That is, we can focus our  a t t e n t i o n  on  s o m e t h i n g  as a  

mat te r  o f  choice. It i s  a lso  t r u e  that,  although the  system has 1  i m i  t ed  

information-processing c a p a b i l i t y  a t  each i n s t a n t  i n t i m e ,  i t  c a n  

proc:ess a  great  deal o f  information, given enough time. 

Given a  f i n i t e  i n f o r m a t i o n - p r o c e s s i n g  c a p a b i l i t y ,  t h e r e  i s  

subs tant ia l  su rv i va l  value i n  having some lower-1 e v e l  mechanism p r e -  

screen and forward t o  h igher  c e n t e r s  t h e  i n f o r m a t i o n  t h a t  i s  m o s t  

impalrtant. By and large, t h e  per ipheral  f i l t e r  does t h i s  job  well. 

Whi le t he  mechanism o f  the  per ipheral  f i l t e r  i s  n o t  u n d e r s t o o d  

f u l l y ,  t h e  cha rac te r i s t i cs  o f  in fo rmat ion  i t  i s  most 1  i k e l y  t o  pass a r e  

w e l l  known* I n  general, these c h a r a c t e r i s t i c s  a r e  ones we s a y  make 

something "conspicuous." That which i s  d i f f e r e n t  from i t s  sur round ings  

i s  most apt  t o  capture our at tent ion.  Thus, size, brightness, d i f f e r e n t  

c o l o r a t i o n  o r  r e f l e c t i  v i  ty,  and change  ( f l a s h i n g  o r  mov i  ng )  a r e  

cha rac te r i s t i cs  t h a t  increase the  l i k e l i h o o d  t h a t  somet h i  ng w i  11  pass  

t h e  per ipheral  f i l t e r  and reach the  conscious level .  



Concern about t h e  per iphera l  f i l t e r  as a  s i g n i f i c a n t  l i m i t i n g  

f a c t o r  i n  t he  de tec t i on  o f  roadway hazards i s  g r e a t e r  when t h e r e  a r e  
marly s t i m u l i  competing f o r  t h e  d r i v e r ' s  at tent ion.  T h i s  i s  o f t e n  t h e  

case. It i s  a l so  t r u e  t h a t  t he  number o f  competing s t i m u l i  vary g r e a t l y  

frorn t ime t o  time, and hazard markings shou ld  be  based  on  t h e  w o r s t  

contli t i o n s  l i k e l y  t o  occur. 

To summarize: de tec t ion  i s  a  necessary f i r s t  s tep i n  t h e  p r o c e s s  

t h a t  culminates i n  con t ro l  gctions. I n  t h i s  sec t ion  cons ide ra t  i on has  

bee11 g iven t o  some f a c t o r s  t h a t  a f f e c t  whether and when s  omet h  i n g  i s 

detected. S i  nee judgments o f  d e t e c t a b i l i t y  a re  somet imes  made u n d e r  

r a t h e r  a r t i f i c i a l  condit ions, these fac to rs  have been d iscussed f r o m  a  

poi r l t  o f  view o f  t h e  d i f f e rence  real -wor ld condi t ions make. The fac to rs  

are: 

1. Given in fo rmat ion  about a  s i tua t ion ,  "detect ionn can be based  

on s u b t l e  cues t h a t  would not be adequate i n t h e  absence  o f  

t h a t  information. 

2. Detect ion can occur a t  much lower st imulus l e v e l s  i f  the  image  

o f  t he  ob jec t  o r  cond i t i on  f a l l s  on the  fovea. However, s i  nce  

t h e  foveal area i s  so small, t h i s  i s  l ess  l i k e l y  t o  occur under 

rea l  -world condit ions. 

3. The abi li ty o f  t h e  perceptual system t o  process in fo rmat ion  i s  

l im i ted .  Thus, t h e  presence o f  the  image o f  some o b j e c t  o r  

cond i t i on  on t h e  r e t i n a  o f  t h e  eye does n o t  g u a r a n t e e  t h e  

i n f o r m a t i o n  w l l l  r e a c h  c o n s c i o u s  l e v e l s  i m m e d i a t e l y .  

Therefore, assessing something as s u f f i c i e n t l y  c o n s p i c u o u s  

based on inspect ion  by an informed person i s  u n r e a l i s t i c  and 

dangerous. 

I d e n t i f i c a t i o n ;  - 
D e t e c t i o n  h a v i n g  o c c u r r e d ,  t h e  n e x t  n e c e s s a r y  s t e p  i s  

i d e n t i f i c a t i o n .  

One can d i s t i n g u i s h  two l eve l s  o f  i d e n t i f i c a t i o n .  They a r e  n o t  

equa l ly  usefu l  t o  t h e  mo to r i s t  and one does not  a u t o m a t i c a l l y  f o l l o w  

from t h e  other. The two l e v e l s  are: 



1. What i s  i t ?  Typ i ca l l y  t he  f i r s t  l e v e l  o f  i d e n t i f i c a t i o n ,  t h i s  

may convey s u f f i c i e n t  in fo rmat ion  f o r  r e l i a b l e  decision-mak i ng 

concerning c o n t r o l  a c t i o n s ,  e s p e c i a l l y  i f  t h e  o b j e c t  o r  

cond i t i on  i s  s t a t i c  (e. g., chuckhole, debr is  i n  t h e  road). I f  

t h e  ob jec t  i s  moving, o r  capable o f  movement, more i n f o r m a t i o n  

i s  requi red. 

2. What i s  i t  doing? A knowledge o f  what i s  ahead and what i t  i s 

doing i s  genera l l y  a l l  t h e  i d e n t i f i c a t i o n  requi red t o  enable a 
/ 

d r i v e r  t o  i n f e r  p r o p e r  c o n t r o l  a c t i o n s .  T h i s  l e v e l  o f  

i d e n t i f i c a t i o n  sometimes p roves  p a r t i c u l a r l y  d i f f i c u l t  t o  

at ta in,  as w i  11 be discussed shor t ly .  

It i s  important t o  note t h a t  a d r i v e r  doesn't  r e a l l y  need a1 1 o r  

any o f  t h e  in fo rmat ion  mentioned. It i s  poss ib le  t o  p r o v i d e  s i g n a l s  

t h a t  i n d i c a t e  the  desi red con t ro l  a c t i o n  d i r e c t l y .  An examp le  i s  t h e  

l a r g e  f l a s h i n g  a r r o w  s i g n s  u s e d  t o  i n d i c a t e  l a n e  c l o s u r e s  i n  

cons; twct ion zones. These have  good a t t e n t  i o n - g e t t  i ng v a l u e  and 

understandabi l i ty.  The reason f o r  t h e  lane c losure  i s  n o t  i m p o r t  a n t ,  

bu t  t he  message i s  c lear :  "move over." The approach whereby  d e s i  r e d  

act ions are ind ica ted  d i r e c t l y  i s  not used as much as i t  could be. 

The i d e n t i f i c a t i o n  process can f a i l  f o r  two reasons. The d r i  v e r  

may : 

1. f a i l  t o  make an i d e n t i f i c a t i o n ,  o r  

2. m is iden t i f y  t h e  s i tuat ion.  

Perhaps the  most frequent instance where a d r i v e r  c a n n o t  make an  

adequate i d e n t i f i c a t i o n  i nvol ves signing. A1 1 d r i ve rs  have encountered 

signs t h a t  were t o o  small, poor ly  placed, o r  f o r  some o ther  r e a s o n  d i d  

not convey t h e  intended message i n  time. The r e s u l t  can be c o n f u s i o n ,  

annoyance, and accidents. 

I n  general, i f  a d r i v e r  detects something and t h i n k s  i t  m i g h t  be  

relevant, he/she w i l l  reac t  w i t h  some degree o f  caution. The heightened 

a t t e n t i o n  and/or increased observat ion t ime t h a t  r e s u l t s  w i  11  imp r o  ve 

t h e  chances o f  an adequate i d e n t i f i c a t i o n .  If something i s  r e j e c t e d  a s  

not re levant  when i t i s  relevant, t h i s  i s  a m i s i d e n t i f i c a t i o n  fa i l u re .  



Misidentification can result from cues t h a t  provide misleading 
information* Examples are an exit t h a t  appears t o  be a continuation o f  
the main road, or a curve t h a t  appears t o  have a larger radius t h a n  i t  
actually has. Such conditions constitute perceptual t raps ,  pro vi di n g  
misiinfornation that can l u r e  d r ive r s  in to  high-risk s i tua t ions .  
Unfortunately, accidents t h a t  result from these conditions tend t o  1 o o  k 

like! and be ascribed t o  "driver error." Thus, the re  has been some 
difficulty in recognizing the problem in general a n d  in  ident i fy ing  
specific locations where such accidents have occurred. Some progress 
has been made recently and more can be expected in the future. 

Misidentification can also occur when available identification cues 
are inadequate. For example, t h i s  can a r i s e  when the re  a r e  l a rge  
differences in the speed of vehicles movi ng  i n t he  same di rec t  i o n ,  
espe!cially a t  n ight .  The driver of the overtaking vehicle general ly  
detects the lead vehicle without difficulty. He/s he i d e n t i f i e s  the  
dynamic relationship by means of apparent changes i n  the width of t h e  
lead vehicle, as defined by the taillights. Judgments whether t h e  g a p  

between one's own and a lead car i s  opening or closing are the same as 
judging whether the car ahead i s  growing larger or small er. Research 
suggiests t h a t  people can do this accurately w i t h  speed discrepancies o f  

only a few miles an  hour a t  separations of 200-300 feet (e.g., Evans and 

Roth~ery, 1972). 

A judgment whether the gap i s  closing a t  a low or high rate i s  more 
difficult, i n  t h a t  two items of information are required: separat ion 
distance and rate of change of image size. Available research suggests 
t h a t  people are relatively poor a t  this judgment (e. g., Mortimer et al., 
1974). A t  55 mph, for example, they have difficulty determining whether 
the g a p  between theirs and a lead car i s  closing a t  a normal-range 10 
mph or a t  a much higher rate until the gap has closed t o  a dangerous 
extent. Misidentification in this case resul t s  from l imi ta t ions  in 
human perceptual capabilities, which make i t  d i f f i c u l t  a t  longer 
distances t o  distinguish normal from potentially dangerous o vertak i n g  

situations. To compound the problem, when the  d r i v e r  has made a n  
erroneous identification, helshe wi 11 almost c e r t a i  nly come t o  a n  
inappropriate  decision., Having reached the  decis ion s t  a g e ,  



i d e n t i f i c a t i o n  o f  t h e  t r u e  s t a t e  o f  a f f a i r s  i s  general ly  more d i f f i c u l t ,  

due t o  reduced a t t e n t i o n  l e v e l s  and t h e  f a c t  t h a t ,  i n  g e n e r a l ,  more  

in fo rmat ion  i s  requi red t o  change one 's  m i n d  t h a n  t o  a r r i  ve a t  t h e  

o r i g i  nal decision. 

These k inds o f  i d e n t i f i c a t i o n  e r ro rs  can be reduced. It r e q u i r e s ,  

f i r s t ,  an understanding o f  t h e  l i m i t a t i o n s  o f  t he  p e r c e p t u a l  sys tem;  

second, a  cata loging o f  t he  t r a f f i c  c o n d i t i o n s  w h i c h  pose  p o t e n t i a l  

problems as a  consequence o f  t h o s e  l i m i t a t i o n s ;  and, t h i r d ,  t h e  

development o f  specia l  s i gna ls  t o  a i d  t h e  i d e n t i f i c a t i o n  process  where  

possible. 

Perhaps the  most important requi r e m e n t  f o r  r e d u c i  ng  a c c i d e n t s  

r e s u l t i n g  from problems i n  i d e n t i f i c a t i o n  i s  t o  convince people t h a t  i t  

i s  a problem. The DETECTION # RESPONSE model seem f i r m l y  imbedded i n  

t h e  pub l i c  mind. It manifests i t s e l f  i n  statements 1  i k e  " i f  you can see 

it, there  i s  no excuse f o r  h i t t i n g  it." It i s  very d i f f i c u l t  t o  educate 

t h e  general publ ic,  bu t  much c o u l d  b e  a c c o m p l i s h e d  i f  a p p r o p r i a t e  

o f f i c i a l s  could be made aware o f  t h e  problem. 

A great deal i s  known about t h e  strengths and l i m i t a t i o n s  o f  t h e  

perceptual system. For example, p e r c e p t u a l  r e s e a r c h  s u g g e s t s  t h a t  

d r i ve rs  w i l l  have d i f f i c u l t y  i d e n t i f y i n g  c e r t a i n  dynamic re la t i onsh  i ps. 

I n  plart icular,  t he re  w i l l  be problems est imat ing t h e  d is tance and speed 

o f  o the r  vehicles. This  t rans la tes  t o  problems i n j u d g i n g  gaps f o r  

passing, merging, o r  cross ing maneuvers. Mos t  o f  t h e s e  a c t i o n s  a r e  

c a r r i e d  out s u c c e s s f u l l y  b e c a u s e  we have  l e a r n e d ,  g i v e n  c e r t a i n  

assumptions, what a  minimum safe r e l a t i o n s h i p  looks l i k e .  The s y s t e m  

breaks down and accidents occur when t h e  assumptions are violated. F o r  

example, i f  t h e  approaching vehic le i s  going a t  a  much h igher  speed than 

assumed, o r  i f  it looks smaller, thus f a r t h e r  away, a  d a n g e r o u s  e r r o r  

can result .  

For  cases where  l i m i t a t i o n s  o f  t h e  p e r c e p t u a l  s y s t e m  make 

i d e n t i f i c a t i o n  somewhat d i f f i c u l t ,  i t  i s  important t o  prov ide assistance 

i n s o f a r  as prac t ica l .  Some work has been  done i n  t h i s  c o n n e c t i o n .  

Speci a1 markers have been developed f o r  slow-movi ng vehicles, emergency 

f lashers  are standard on a l l  highway vehicles, and commercial v e h i c l e s  

are  requi red t o  ca r r y  and p lace f la res ,  l i gh ts ,  o r  markers when s topped  



on o r  near t h e  road. P a r t i c u l a r  a t t e n t i o n  i s  being pa id  t o  t h e  m a r k i n g  

o f  madway construct  i o n  zones. 

The techniques mentioned a i d  i d e n t i f i c a t i o n .  I n  many c a s e s  t h e y  

a lso  improve detection, p rov id ing  a  double bene f i t .  T h e r e  a r e  o t h e r  

instances where t h e  pr imary i n t e r e s t  has been on improv i  ng d e t e c t i o n ,  

and t h e  mat te r  o f  i d e n t i f i c a t i o n  has been n e g l e c t e d .  An examp le  i s  

emergency and se rv i ce  vehicles. I n  recogn i t i on  o f  t he  unique needs and 

problems o f  emergency and serv ice  vehicles, they use s p e c i a l  s i g n a l s .  

The best  o f  these s igna ls  have been developed t o  t h e  p o i n t  where  t h e y  

have tremendous a t ten t i on -ge t t i ng  power, v i r t u a l l y  e n s u r i  ng d e t e c t i o n  

under almost arly condit ion. However, de tec t ion  ha v i  ng  o c c u r r e d ,  t h e  

approaching mo to r i s t  i s  genera l l y  l e f t  t o  f i g u r e  out the  s i t u a t i o n  f o r  

himjherself .  I n te res t i ng l y ,  various pub1 i c a g e n c i e s  u s e  d i f f e r e n t  

co lo rs  i n  beacons designed t o  a i d  i d e n t i f i c a t i o n .  f o r  example,  i n  

Michigan, t h e  p o l i c e  use b lue  beacons, f i r e  and ambulance vehi c l e s  u s e  

red, and serv ice  vehicles such as snow removal and tow t rucks  use amber. 

One problem i s  t h a t  these p rac t i ces  are not uniform. More  i m p o r t a n t ,  

i d e n t i f y i n g  t h e  agency whose v e h i c l e  i s  seen  ahead i s  o f  1  i t t l e  

assistance i n  i d e n t i f y i n g  t h e  s i t u a t i o n  and dec id i  ng on an a p p r o p r i  a t e  

response. For example, a  po l  i c e  ca r  i n hot  pursu i t uses  i t s s  i g na 1  s  

p r i m a r i l y  t o  say: "Clear t h e  right-of-way." This message i s  a1 s o  o f  

impc~rtance t o  ambulances and f i r e  trucks. The p o l  i c e  c a r  w i  11 o f t e n  

show t h e  same s ignals wh i l e  t h e  o f f i c e r  w r i t e s  a  t i c k e t  and t h e  vehi c 1  e  

i s  sttopped o f f  t he  road. This  use, as opposed t o  s i t ua t i on - re la ted  u s e  

o f  signals, introduces ambiguity and reduces s ignal  effect iveness. 

Since the re  a r e  a l i m i t e d  number o f  v i s u a l  c o d i n g  d i m e n s i o n s  

avai lable, i t  i s  important t h a t  these be used t o  convey in fo rmat ion  t h a t  

w i  11 a i d  t h e  i d e n t i f  i c a t  ion-decis i  on process as much as possible. Three 

messlages are  espec ia l l y  important: 

1. Clear  t h e  right-of-way. 

2. Slow-movi ng vehicle. 

3. Obstacle on o r  near t h e  roadway. 

It seems important t h a t  a  uni form s i t u a t i o n - r e l a t e d  s i g n a l  s y s t e m  b e  

developed and implemented as soon as possible. 



To summarize: i d e n t i f i c a t i o n  i s  an  e s s e n t i a l  s t e p  b e t w e e n  

detec t ion  and a  dec is ion  concerning c o n t r o l  a c t i v i t i e s .  I t  i s  n o t  

necessar i ly  simple and c e r t a i n l y  not automatic. But the  consequences o f  

a  f l a i l u r e  i n  i d e n t i f i c a t i o n  can be j u s t  as s e r i o u s  as a  f a i l u r e  i n  

det~ection. F o r  some reason ,  t h e  need f o r  and s p e c i a l  p r o b l e m s  

associated w i t h  i d e n t i f i c a t i o n  seem not t o  be a d e q u a t e l y  r e c o g n i z e d .  

U n t i l  they  are recognized, i d e n t i f i c a t i o n  problems t h a t  are r e  1  a t  i ve l y  

simple t o  solve w i l l  persist .  

Conclusions - 
This paper has been concerned w i t h  the  de tec t i on  and i d e n t i f i c a t i o n  

o f  ! s ign i f i can t  s i t u a t i o n s  w h i l e  dr iv ing.  I n  i t  we have t r i e d  t o  make 

these points:  

1. Timely de tec t i on  and accurate i d e n t i f i c a t i o n  must  o c c u r  i f  

e f f e c t i v e  con t ro l  a c t i o n  i s  t o  result .  

2. D e t e c t i o n  and i d e n t i f i c a t i o n  a r e  d i f f e r e n t  p r o c e s s e s .  

Detect ion does not ensure proper i d e n t i f i c a t i o n .  

3. Nei ther  de tec t i on  nor  i d e n t i f i c a t i o n  a r e  s i m p l e .  T h e r e  a r e  

maw reasons why t h a t  which i s  e a s i l y  detected and i d e n t i f i e d  

by one person under a  g iven se t  o f  c o n d i t i o n s  may n o t  b e  by 

another person and/or under a  d i f f e r e n t  s e t  o f  conditions. 

4. We have s u f f i c i e n t  in format ion  about human v isual  i n f  o r m a t  i on 

processing present ly  t o  be able t o  deal e f f e c t i v e l y  w i t h  many 

common problems i n  de tec t i on  and i d e n t i f i c a t i o n .  

By and l a r g e  t h e  human c o n t r o l l e r  func t ions  very e f f e c t i  v e l y  when 

provided w i t h  su f f i c i en t  and t i m e l y  information. F a i  1 u r e  t o  p r o v i d e  

s u f f i c i e n t  and t i m e l y  i n fo rma t ion  increases the  r i s k s  o f  an  a c c i d e n t .  

Unfortunately, t h e  system i s  such t h a t  o f t e n  t h e  d r i  v e r  and n o t  t h e  

inadequate in format ion  i s  blamed f o r  t h e  accident. As a  resul t ,  d r i v e r s  

a re  f requent ly  penal ized and steps t o  remedy t h e  basic problem a r e  n o t  

taken. It i s  hoped t h a t  a  b e t t e r  understanding o f  t he  process o f  v isua l  

i nformat i o n  processing w i  1  1  a i d  f u t u r e  design decisions. 
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