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In—Vehicle Information System
and Driving Safety
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Abstract As a fresh growth on technology and economy, new
solutions of telematics, navigation, internet and entertainment while
driving based on In—Vehicle Information System (IVIS) was applied
widely in automobile industry recently. The process of automobile—
informationization has been accelerated gradually. However, based
on Multi—-Resource Theory, the application of IVIS during driving in
forms of display check and text input distracted drivers visually in
certain degrees, which caused threats to driving safety by competing
with major driving tasks on visual, cognitive and other resources.
Previous research found that the glance frequency and duration from
using IVIS related to crashes and traffic dangers directly,
meanwhile, decreased driver’s ability on detecting key road
incidents and controlling vehicles. Thus the safety design of VIS,
which focused on human-machine interactive method and driver’s
behavioral character, was very important. General methodologies of
such research include field test, simulation test and simple
laboratory test.

Keywords in-vehicle information system; driving safety; distraction;
secondary task

: 2009-06-01
(70771057)

5

XERE 1000-7857(2009)13-0105-06

(In—Vehicle Information System, IVIS)!,
20 30 s
IVIS?, , . N N
DVD N
(PDA) °
500 ~800 s ,

N N N

13]

s IVIS
2006 4% 2015
35%1, IVIS
, . , 1VIS
, ,IVIS
1
(PVAL,
) 9
PVAL B,
:wang—ying03@mails.thu.edu.cn; ( ), ,

s :zhangwei@tsinghua.edu.cn

2009,27(13)



] jemik — & .

(Reviews)
N , , . 2005 100 , 78%
o 9 N N [9]0
1.1 NHTSA ( ) )
, 25%~30%( 1200 )
R Wickens 1ol
tel 1 , N NHTSA
3 o ) N N ( IR g
2 , 3 ’
9 2 o 9’ 9’ (
, ( ) ( )\ ( )3
) ( ), 4 | . ,
. 3 s PVAL o , N
2 VIS
B
_ 20 90 , N . CD
’ﬁﬁﬁg}ﬁﬁﬁ LS
o §§ S LAtietzim 7254 o 21 ,
ES TAEN
| FH G °
= HiE > = ﬁ%@ o '
G
% M b g , CD ,
b DVD . IVIS .
wie | [N 2.1
3
N
ﬁﬂ gfm] o ’ ’ ’
\‘ %‘:% © ’
1 Wickens N N - ,
Fig. 1 Wickens’s model of multi-resource theory °
’ 2 9 9
7 R ,
s GPS , o
) , s 90%
[12]
© ’ 5~9 ’ ’
, s 1~2's s
[13-14]
1.2 ,
R 2.2 VIS
L IVIS 1 o IVIS
, o Neale .
106 2009,27(13)



J‘CMK

IVIS , N )

IVIS o , IVIS

1

Table 1 In-vehicle information system types

IVIS

GPS N
DVD, CD.
.PDA

IVIS

IVIS s

, , IVIS

3 VIS
IVIS

3.1 VIS

IVIS,

1) ( )o IVIS

(ATIS),

N s ATIS

IVIS °

[16]
o

DVD

2) ( )o
, IVIS

( DET).
1718 Tijerina

’

[19]
o

“SAE 15 "
15s

, 15s
, 5~10s
[21]
3.2
]) o

0.8 s

IVIS
IVIS

>

=[1.019(

eview

DVD

,DET
IVIS

”(Human Factor)

[-0.33+0.0477(GT)1.5(G)(FU)] (1)

,MP

1.5
2) . JIVIS

(SAE)
Pol
,10 s
(
3s s
o Green P!
—1989)|(MP)-
,GT
1.9%,
PVAL ,

2009,27(13) 107



J‘CMK

4@7
-
S (Reviews)
, o s IVIS
[23-24
N . IVIS
, . Hoffman ™
, SRR 41
9 N A 1 ) o
,SRR o Liu ™ IVIS
SRR N IVIS s IVIS
SRR, - s s IVIS
s IVIS s
28] IVIS
N N o ,Olsson™ ,
, ( 5 IVIS
) o Greenberg @ , , R
4 VIS
IVIS s IVIS
 2), o s IVIS
IVIS IVIS
T A A e T RIRRS
T{Efifi
SARH, FTHR e : ARHAGL
—r
Ama
. I TR — ~
y- N e
R A R -&ﬁ‘ﬁi‘E
. EE [ )\|
WA A F I v
BYR N\ 5 fnl s /
TR MR R N~ | \-./4 —>| T ] —
HRan. mtws | T =~ 7 -
______________________ [ e v e s s
Wi
|
]
((wmumm | ( owmwaw | (weseeae ] [ s ) ( smsitmasit |
% MEE. g, AR WAEE. FE. HFE FiE. A AL R
Tk, Rk R FRFILEGE . RERE  FRERLTEY . WEE WG, WA
2 VIS
Fig. 2 Research content and method of IVIS
108 2009,27(13)



J‘CMK

4@7

T — R e vicw

0 IVIS
) ’
IVIS
N ) )
IVIS
2) o
IVIS,
4.2
IVIS
5 o
1) o
IVIS °
IVIS
2) o

.CD

IVIS

,IVIS

IVIS
IVIS

IVIS
IVIS

IVIS ,

“« ”

IVIS

s

3) °
, ; IVIS

IVIS °
. , IVIS

N , IVIS ,
5) - IVIS

. (1) IVIS o

VIS .
, IVIS ,

. , VIS
, VIS

IVIS ,

90 , ,

; VIS

2009,27(13) 109



J‘CMK

110

(References)

[1] Johansson E, Engstrém J, Cherri C, et al. Review of existing techniques
and metrics for IVIS and ADAS assessment, Deliverable 2.2.1, AIDE
Integrated Project, Sub—project 2, IST-1-507674-1P[R]. 2004.

[2] Brown I D. Effect of a car radio on driving in traffic[J]. Ergonomics, 1965
(8): 475-479.

[3] . [J]. , 2009
(11): 40-42.

Ying Jianhong. Automobile and Parts, 2009 (11): 40-42.

[4] Verband der Automobilindustrie E V Auto annual report [R]. Frankfurt:
Verband der Automobilindustrie E V, 2006.

[5] CD, ID, .. [M]. s

, 2007.
Wickens C D, Lee J D, Liu Yili, et al. An introduction to human factors
engineering[M]. Zhang Kan, trans. Shanghai: East China Normal Univer-
sity Press, 2007.

[6] Wickens C D. Processing resources and attention[G]// Damos D. Multiple
Task Performance. London: Taylor and Francis, 1991.

(7 ) ;

[J]. , 1998, 30(3): 343-347.
Sun Xianghong, Guo Sumei, Zhang Kan. Journal of Chinese Psychologica
Stnica, 1998, 30(3): 343-347.

[8] Pettitt M, Burnett G, Stevens A. Defining driver distraction [C]//Paper
Presented at the 12th World Congress on ITS, San Francisco, USA, 2005.

[9] Neale V L, Dingus T A, Klauer G S, et al. An overview of the 100—car
naturalistic study and findings|R] Washington D C: NHTSA. 2005.

[10] Sundeen M. Along for the ride: Reducing driver distractions final report
of the driver focus and technology forum [C]// Denver CO: National

Conference of State Legislatures, 2002.

[11] Westat. Driver distraction expert working group meeting summary and
proceedings [R/OL]. [2008-10-20]. National highway traffic safety
administration. http://www.nrd.nhtsa.dot.gov/pdf/nrd —13/GroupProceedings.
pdf.

[12] Dewar R. In—vehicle information and driver overload [J]. International
Journal of Vehicle Design, 1998, 9(4/5): 557-564.

[13] Land M, Lee J D. Where we look when we steer [J]. Nature, 1994, 369
(30): 742-744.

[14] Underwood G, Chapman P, Crundall D, et al. The visual control of
steering and driving: Where do we look when negotiating curves? [G]//
Vision and Vehicles VII. Amsterdam: Elsevier, 1999: 245-252.

[15] Dingus T, Hulse M, Mollenhauer M, et al. Effect of age, system experience,
and navigation technique on driving with and advanced traveler
information system[J]|. Human Factors, 1997, 39(2): 177-199.

[16] Hahn R, Tetlock P. The economics of regulating cellular phones in
vehicles [R]. Washington D C: Working Paper, AEI-Brookings Joint
Center For Regulatory Studies, 1999.

[17] Green P. Potential safety impacts of automotive navigation systems|C]/
Proceeding of Automotive Land Navigation Conference, 1997.

[18] Green P. Driver distraction, telematics design, and workload managers:
Safety issues and solutions (Paper Number 2004-21-0022)[C)/
Proceedings of the 2004 International Congress on Transportation

Electronics. Warrendale, PA: Society of Automotive Engineers.

2009,27(13)

(Reviews)

[19] Tijerina L, Johnston S, Parmer E, et al. Driver distraction with route
guidance systems [R]. Washington DC: US Department of Transportation
Technical Report, 2000: DOT HS 809-069.

[20] Foley J. SAE recommended practice navigation and route guidance
function accessibility while driving (SAE 2364)[M]. Warrendale: Society
of Automotive Engineers, 2000: 11.

[21] Green P. Visual and task demands of driver information systems, No.
UMTRI-98-16)[R]. Ann Arbor, MI: Transportation Research Institute,
University of Michigan, 1999.

[22] Godthelp H, Milgram P, Blaauw J. The development of a time-related
measure to describe driving strategy [J]. Human Factors, 1984, 26(3):
257-268.

[23] Greenberg J, Tijerina L, Curry R, et al. Evaluation of driver distraction
using an event detection paradigm [J]. Journal of the Transportation
Research Board, 2003(1843): 1-9.

[24] Zwahlen H T, Adams C C, Bald D P. Safety aspects of CRT touch panel
controls in automobiles [G|// Gale A G, et al. Vision in Vehicles I
Netherlands: North Holland, 1988: 335-344.

[25] McDonald W A, Hoffman E R. Review of relationships between steering
wheel reversal rate and driving task demand [J]. Human Factors, 1980,
22(6): 733-739.

[26] Liu Y C, Schreiner C S, Dingus T A. Development of human factors
guidelines for advanced traveler information systems (ATIS) and
commercial vehicle operation (CVO): Human factors evaluation of the
effectiveness of multimodality displays in ATIS [R]. NHTSA Report
FHWA-RD-96-150, 1999.

[27] Antin J F, Dingus T A, Hulse M C, et al. An evaluation of the effective-
ness of an automobile moving—mapnavigation display [J]. International
Journal of Man—Machine Studies, 1990, 33: 581-594.

[28] Curry G A, Hieatt D J, Wilde G J S. Task load in the motor vehicle
operator: A comparative study of assessment procedures [R]. Ottawa,
Ontario: Ministry of Transport, Road and Motor Vehicle Traffic Safety
Branch, 1995.

[29] Olsson S. Measuring driver visual distraction with a peripheral detection
task [R]. ISRN LIU-KOGVET-D-0031-SE. Department of Behavioural
Science/Volvo Technology AB, Linko Ping  University, 2000.

[30] . [D].

, 2009.
Wang Ying. In—vehicle secondary task study based on human-machine
interactie simulation [D]. Beijing: Department of Industrial Engineering,

Tsinghua University, 2009. ('ﬁ—ﬁ% ﬁ [ = )

<< >>u ”
o A

o :www.kjdb.org; :kjdbbjb@cast.

org.cn,




