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•  In	
  2009,	
  5,47

4	
  people	
  we
re	
  killed	
  in	
  U

.S.	
  

roadways	
  a
nd	
  448,000

	
  were	
  injure
d	
  in	
  

motor	
  vehicle
	
  crashes	
  tha

t	
  involved	
  

distracted	
  d
riving.	
  (FAR

S	
  and	
  GES)	


•  20	
  percent	
  o
f	
  injury	
  cras

hes	
  in	
  2009
	
  

involved	
  rep
orts	
  of	
  distr

acted	
  drivin
g.	
  

(NHTSA).	
  

•  18%	
  of	
  fatali
Pes	
  in	
  distra

cPon-­‐relate
d	
  

crashes	
  was
	
  a	
  cell	
  phon

e	
  use.	
  (NHT
SA)	
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HMI	
  guidelines	
  for	
  in-­‐vehicle	
  device	


Display:	
  Size	
  of	
  display,	
  size	
  of	
  character,	
  visibility,	
  
auditory	
  intensity,	
  audibility	
  

Loca-on	
  of	
  display:	
  Gaze	
  direcPon	
  
Amount	
  of	
  informa-on:	
  Not	
  too	
  complex	
  to	
  read	
  

within	
  a	
  limited	
  Pme,	
  the	
  speech	
  length	
  
should	
  be	
  within	
  a	
  few	
  words	
  

Task	
  complexity:	
  Task	
  should	
  be	
  completed	
  
within	
  20	
  seconds	
  (AAM),	
  Total	
  glance	
  Pme	
  
should	
  be	
  within	
  8	
  second	
  (JAMA).	
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People	
  loves	
  “always	
  connected”	


“Sense	
  of	
  reassurance”?	
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How integrate 
“connectivity” 

with  
car driving?	
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Overview	


•  Why it is difficult to go connectivity and car 
driving together? 
– The driver has to perform two different tasks 

•  Task switch make the performance worse 
•  Performance decrease even the task is auditory task 

•  Does the solution exist? 
– Learn from human verbal communication in car 

•  Timing of talk and contents 
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Features of Car Driving	


• Situation is dynamically changing 
– Task demand is not constant	
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Task	
  demand	
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　Measurement of visual demand 

Senders  
(Univ. Toronto )  

1966	
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Vi
ew

in
g 

ra
te

 

（
av

er
ag

e 
fo

r 4
0m
）
 

Get view for 0.6 second after the button press. Wait until�one’s patience �

Demand	
  depends	
  on	
  
road	
  condiPon	
  and	
  
vehicle	
  condiPon	


Amount	
  of	
  informaPon	
  
presentaPon	
  can	
  not	
  
be	
  fixed	
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We perform dual tasks by 
time sharing while driving	


Between 0.5 sec and 1.8 sec	


Selection of 
ventilation	


Selection of 
heating mode	


Maximum glance duration(sec) 

Clock	


Speedometer	


Volume control 
of radio	


Radio tuning	


1.0 2.0 

 
town  
highway  
  SD	
 

DistracPon	
  is	
  induced	
  
by	
  task	
  switching	
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Previous 
trial 

Current 
trial shape	
  

shape	
  

color	
  

color	
  

target 

target 

Judge	
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(Red	
  or	
  Green) 

Judge	
  Shape	
  
(Circle	
  or	
  
Square) 

shape	
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Switched	
  
task	
  trial 

Repeated	
  
task	
  trial 

Single	
  
task	
  

condiPon	
   
Task	
  switch	
  
condiPon 

elderly 
young 

Global	
  
cost 

Local	
  cost 

Re
ac

tio
n 

tim
e 

(m
se

c)
 

Mayr	
  (2001)	


Task	
  switch	
  is	
  difficult	


color	
   shape	
   shape	
  color	
   color	
   color	
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No	
  visual	
  task	
  reduces	
  the	
  visual	
  
performance	
  

Task: Driving with no-driving related task 
No-task: Driving only 

Experimental	
  Vehicle	
  

No-­‐task	
  	
  	
  	
  Task	
  

No-­‐task	
  	
  	
  	
  Task	
  

Num	
  of	
  saccadic	
  eye	
  
movement	
  

Amplitude	
  of	
  eye	
  fixa-on	
  
related	
  poten-al	
  

Eye	
  Fixa-on	
  Related	
  Poten-al	
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driving	


InformaPon	
  
task	


Task	
  switch	
  workload	


Pme	


InformaPon	
  
task	
  +	
  

driving	
  task	


Actual	
  
Workload	




Human Technology Research Institute	


Does the solution exist?	

“blink	
  hood”	
  
is	
  required	
  ?	
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How we manage complex dual tasks 
with a passenger while driving 

	

Which lane 

should I take….	


Keep right 
lane !	


Passenger who is familiar with the area	


Driver who is unfamiliar with the area	


Smart information	
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trip	
trip	


Create the smart passenger	


interview	


Exchange driver and passenger	


×　4 pairs	


×　3 
sessions	


Total 24 trips	


Interview with recorded video	


1．Assist as they usually do 	


２．Assist after what the driver like to know 	

　⇒Based on findings by the interview session	


３．Assist after learn how to do	

　⇒Advices obtained from other pairs	


Collaborate	
  work	
  with	
  Nissan	
  Motor	
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 Don’t tell during deceleration:     
• If we are going to stop, tell after stopped.  

 Don’t tell when the signal is going to change to red 
• Tell after it became red. 

• Tell after completing turn at an intersection. 

 Foresee other traffic 

Insensitive assistance 
- Timing of information -	


Timing should be managed to be 
compatible with driver workload	
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Driving	
  Scene	
 Timing	
 Content	
  of	
  informa-on	


１	
 Approaching	
  to	
  ETC	
  gate	
 Foresee	
  
	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  Near	


Lane	
  direcPon	
  to	
  ETC	
  gate	
  
	
  
Confirming	
  the	
  current	
  lane	
  
was	
  correct	


2	
 Approaching	
  a	
  
bidirecPonal	
  branch	
  of	
  
the	
  metropolitan	
  
expressway	


Foresee	
  
	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  Near	


Lane	
  direcPon	
  to	
  the	
  branch	
  
	
  
Confirming	
  the	
  current	
  lane	
  
was	
  correct	


3	
 Merging	
  to	
  enter	
  the	
  
expressway	


Near	
 Timing	
  of	
  acceleraPon	
  or	
  
slowdown	


Examples of “Smart information”	


Foresee:	
  Target	
  is	
  not	
  yet	
  seen	
  
Near:	
  Target	
  is	
  seen	
  but	
  no	
  necessary	
  

	
   	
  to	
  take	
  acPon	
  
Just	
  before:	
  Timing	
  of	
  taking	
  acPon,	
  

	
   	
   	
   	
  otherwise	
  fail	
  it	
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　・　Information is structured, not just splitting 
  Pre-cueing: “I’ll tell afterward”  

  Future task: “Situation will be ** after the exit” 

　・　Select a good cue in the environment 
  “Follow that red car” 

  “The restaurant is behind that back building”    

Smart assistance	
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Conclusion	

 Connectivity via mobile devices and car driving 
must go together for people nowadays. 

 We must realize it is essentially difficult. No 
dreamland of technology. 

 We must find the solution, more than just 
information transmission. 

 Structuralize information. 

 Convey information based on the structure at the 
good timing of situation.   


