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Driving is a complex psychomotor task requiring cognitive, sensory, and
physical resources. However, driving-related resources, such as vision, audition, cognition, and physical function, diminish with advancing age. Intelligent vehicles could help older populations by compensating for age-related
difficulties. This chapter provides an in-depth review of previous research
related to older driver’s functional changes and the potential of intelligent
vehicles. In this review, we summarize older driver’s functional limitations
that may increase safety risk, and the possibility of compensating for their
limitations through the support of intelligent vehicles. Subsequently, age
differences in the acceptance and effectiveness of intelligent warning systems
are discussed, based on an on-road experimental study. The results revealed
significant age and gender differences, and suggest that it is essential to
assess age and gender differences in the effectiveness and acceptance of
new in-vehicle technologies designed to help older persons avoid unexpected adverse effects. The final section briefly recommends human–machine
interface design considerations for older drivers.

6.1 Introduction
As our global population is aging, maintaining road safety is one of the most
serious modern challenges. By 2050, the number of people aged 80 and older
is predicted to triple in the Organisation for Economic Co-operation and
Development (OECD) countries, and a third of the population will be older
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than 65 years (Karthaus and Falkenstein, 2016). Regev et al. (2018) indicated
that the youngest and oldest drivers have much higher crash risk than drivers
of other ages. Among these at-risk age groups, older drivers’ increased risk
is associated with physical vulnerability and functional limitations in cognition, sensory perception, and physical motor behavior (Anstey et al., 2005;
Davidse, 2006). However, drivers aged over 60 often have high purchasing
power; for example, people within this age group purchased 23% of new passenger cars in the United States (Marshall et al., 2010). As such, automotive
designers must understand older drivers’ responses to driving demands and
age differences in responses to intelligent vehicles. These essential factors
could help decide the direction of technology development and policies that
may help older drivers compensate for some of their diminished driving
capabilities. This chapter reviews older drivers’ safety risk and age-related
factors that may affect older drivers’ capability, how intelligent vehicles can
compensate for their deficits, the effects of intelligent warning systems on
driver behaviors, and design considerations for older drivers.

6.2 Age-related Limitations in Driving
Age brings with it many capabilities, such as increased wisdom, experience,
and knowledge. However, limitations in functions that are related to driving,
i.e., vision, audition, cognition, and physical function, also increase in prevalence with advancing age (Anstey et al., 2005). Despite such age-related limitations, not all older drivers are unsafe because driving judgment improves
with experience, which may compensate for diminished capacity (Reimer
et al., 2008). However, judgment may fail with severe consequences in
situations with very high momentary mental workload (Hakamies-Blomqvist
et al., 1999; Harms, 1991). This section introduces the details of age-related
functional limitations from the perspective of driving.
6.2.1 Vision and Audition
Vision is the primary sense utilized in driving; although the percentage
of driving-related information that is obtained visually has been subject to
debate (Sivak, 1996), some researchers have suggested that 90% of such
information is obtained through visual input (Robinson et al., 1972). Adequate visual acuity and field of vision are essential for safe driving, but visual
impairment becomes significantly more common with increasing age, as a
normal part of the aging process (Klein et al., 1995; Anstey et al., 2005).
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Figure 6.1 Pure tone audiogram results by age groups (from (Kim et al., 2010)).

Age-related changes in visual function generally begin from 35 to 45 years,
and functional loss in the retina and visual nervous system occurrs from 55 to
65 years. These changes lead to issues on peripheral vision, nighttime visual
acuity, sensitivity to glare, contrast sensitivity, and color vision (HaegerstromPortnoy et al., 1999; Davidse, 2006). Regarding audition, various estimates
have suggested approximately 10% of all middle-aged adults experience significant hearing loss. By age 65, this percentages increases to more than 50%
of all men and 30% of all women. Usually, younger adults can detect pure
tones with frequencies of up to 15,000 Hz, but older adults have difficulty
detecting frequencies above 4,000 Hz (Fisk et al., 2009). Figure 6.1 shows the
decreased ability of the older participants to detect audio frequencies above
2,000 Hz (Kim et al., 2010).
6.2.2 Cognitive Function
It is common for a driver operating a motor vehicle to engage in many nondriving tasks, such as talking and texting on a cell phone, and operating
navigational aids and entertainment systems (Ferdinand and Menachemi,
2014). Thus, the ability to manage multiple tasks is an essential aspect of safe
driving. However, the individual’s capacity to manage multiple concurrent
tasks generally decreases with age (McDowd et al., 1991; Rogers and Fisk,
2001). Older adults generally perform more poorly than younger adults at
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performing multiple concurrent tasks, such as driving while looking for street
signs (Fisk et al., 2009). Other previous studies have suggested that older
drivers are worse than younger drivers at maintaining speed under dual-task
conditions (Reimer et al., 2011; Son et al., 2010). The poorer performance
of older drivers when engaged in multiple tasks maybe caused by their
reductions in divided attention, selective attention, and speed of information
processing.
6.2.3 Physical Function
Physical abilities, such as muscle strength, endurance, flexibility, and proprioception, are required to control a vehicle. In general, an older adult may show
between 1.5 and 2 times longer respond time than a younger counterpart.
The movements of older adults tend to be less precise and more variable than
younger adults (Fisk et al., 2009). Reductions in flexibility, muscle strength,
and motor speed as a result of aging or age-related disease are essential factors
that may decrease driving ability. Reduced neck rotation may decrease the
ability of the driver to turn the head to see relevant stimuli in the periphery, an
action that is necessary for safe driving in complex traffic situations (Anstey
et al., 2005). As shown in Figure 6.2, Kim et al. (2010) characterized the
physical response of drivers by age to different warning sounds. The upper
part of the bars represent the accelerator response time, while the lower part
indicates the brake response time. The average accelerator response time
of older drivers was 170 ms longer than that of drivers in their twenties.
In addition to the decreased physical function among older adults, physical
fragility may increase the fatality rate for older drivers involved in road traffic
accidents (Klavora and Heslegrave, 2002).

6.3 How Can Intelligent Vehicles Help Older Drivers?
Intelligent Vehicles (IVs) could help alleviate some age-related functional
limitations. More specifically, Advanced Driver Assistance Systems (ADAS)
can provide useful assistance to older drivers by reducing the difficulties
resulting from diminished abilities in motion perception, peripheral vision,
and selective attention, and decreased speed of information processing and
decision-making (Mitchell and Suen, 1997; Shaheen and Niemeier, 2001;
Davidse, 2006). The weaknesses of older drivers and the potential ADAS
features to help address their limitations, as proposed by Davidse (2006), are
summarized in Table 6.1.
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Figure 6.2 Response time on different intensities by age groups (from (Kim et al., 2010)).

6.4 Intelligent Vehicles and Older Driver
Among the ADAS mentioned earlier, this section introduces the acceptance
and effectiveness of forward collision warning (FCW) and lane departure
warning (LDW). Many researchers have reported that FCW and LDW systems significantly improve driver safety (Birrell et al., 2014; Blaschke et al.,
2009; Ben-Yaakov et al., 2002). Concerning older drivers’ acceptance of
these systems, Stevens (2012) showed that older adults are willing to pay
for new in-vehicle devices and rate the assistance system more highly than do
younger drivers. de Waard et al. (1999) reached the same conclusion based
on results of their simulator-based study of the behavioral effects of an in-car
tutoring system. The older adults (60–75 years old), as well as the younger
drivers (30–45 years old), committed fewer offenses when the system gave
feedback messages. Interestingly, while the older drivers were pleased with
the warning messages, the younger drivers disliked the system. Son et al.
(2015) investigated the effects of age on the acceptance and effectiveness
of FCW and LDW in an instrumented vehicle. The research methods and
findings are summarized in this section. Although this chapter focuses on age
difference in the use and utility of IV, it is also important to consider gender
differences.

114

Intelligent Vehicles and Older Drivers

Table 6.1 Weaknesses, difficulties, and ADAS (adopted from Davidse (2006))
Category
Weakness
Driving Difficulties
ADAS
Sensory
Peripheral
Overlooking other road users while
BSD1
Changes
vision
merging or changing lanes

Cognitive
Changes

Physical
Changes

Nighttime
visual acuity

Difficulty seeing pedestrians and
other objects at night

NV2
AFS3

Glare
sensitivity

Temporary loss of visual information

HMI4

Contrast
sensitivity

Difficulty reading signs & displays,
and estimating depth & speed

HMI
TSR5

Color
vision

Difficulty recognizing similar colors,
and reading signs & displays

HMI

Motion
perception

Difficulty judging the movement of
road users and their approach speed

FCW6

Hearing

Difficulty recognizing high frequency sounds

HMI

Divided
attention

Driving task performance gets worse
when performing multiple tasks

LDW7
HMI

Selective
attention

Overlooking traffic signs and signals

TSR

Speed of
processing

Reaction time increases as the traffic
complexity increases

CNS8
LDW

Conscious
tasks
Flexibility
head & neck

Difficulty driving in an unfamiliar
environment
Overlooking fellow road users when
merging or changing lanes

CNS
LDW
BSD

dexterity
& strength

Difficulty operating on instrument
panels

HMI
LDW

1 BSD:

Blind Spot Detection
Night Vision
3 AFS: Adaptive Front-lighting System
4 HMI: Human–Machine Interface
5 TSR: Traffic Sign Recognition
6 FCW: Forward Collision Warning
7 LDW: Lane Departure Warning
8 CNS: Car Navigation System
2 NV:

6.4.1 Research Methods
Son et al. (2015) conducted a between-subjects single-blind experiment, in
which the participants were divided into one group that was supported by
the FCW and LDW, and a second group that did not receive this support.
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All participants were instructed to drive as similarly as possible to their
daily driving style, and no constraints or penalties were used, except that the
participants should drive safely. A total of 52 participants were recruited: 26
younger drivers (25–35 years) and 26 young-old drivers (55–65 years). The
older group was relatively young, in part to maintain driving safety during the
on-road experiments.
6.4.2 Age Differences in the Acceptance of Assistive
Technologies
Son et al. (2015) reported that the main effect of age on acceptance of the
assistive technologies was not significant for both FCW and LDW. However, there was an apparent age-related trend in acceptance of the LDW.
The young-old age group reported higher acceptance of the LDW than did
younger drivers. This finding is consistent with the results of previous studies,
in which older drivers rated the assistance system more highly than did
younger drivers (Stevens, 2012), and older drivers had a more positive attitude
toward the ADAS services than did younger drivers (Viborg, 1999). The
acceptance difference between the FCW and LDW may have originated from
the difference in effectiveness of the ADAS. The effectiveness differences are
discussed in the following section.
6.4.3 Age Differences in Effectiveness of FCW
To analyze the drivers’ behavioral changes in response to the FCW system,
Son et al. (2015) selected three commonly used measures (Birrell et al., 2014;
Ben-Yaakov et al., 2002): the average number of forward collision warnings
received (FCWC), the average time headway (TH) when the TH to the closest
in-path vehicle was less than 2.5 s, and the percentage of the journey during
which the participants were closer than 1.5 s to the closest vehicle (PJ1.5).
The effectiveness measures of the FCW system are summarized in Table 6.2.
A mixed ANOVA yielded a main effect of age (p < 0.05) and a significant
interaction between age and gender (p < 0.05) on PJ1.5. The effect of age
was more pronounced in female participants than in males, as shown in
Figure 6.3. The younger participants spent 22.34% of their driving time at
headways of less than 1.5 s, as opposed to 17.02% in the young-old group.
The interaction between gender and FCW assistance was also significant for
average TH. Male drivers maintained higher TH than did female drivers in
the FCW-supported condition. Interestingly, female drivers’ behavior became
much less safe in the FCW-supported condition. As shown in Table 6.2, their
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Table 6.2 Results for the effectiveness of the FCW by age and gender (from Son et al.
(2015))
FCW ON
FCW OFF
FCWC
TH
PJ1.5
FCWC
TH
PJ1.5
(n/min)
(s)
(%)
(n/min)
(s)
(%)
Age
Younger
0.18
1.36
22.30
0.33
1.35
22.39
(0.39)
(0.37)
(16.46)
(0.81)
(0.39)
(16.05)
Young-old
0.28
1.41
17.70
0.44
1.39
16.34
(0.76)
(0.41)
(15.18)
(1.33)
(0.43)
(15.68)
Gender
Male
0.23
1.45
18.41
0.33
1.36
19.72
(0.71)
(0.40)
(15.19)
(1.20)
(0.40)
(16.34)
Female
0.23
1.31
21.58
0.44
1.38
19.00
(0.48)
(0.37)
(16.63)
(1.10)
(0.43)
(15.95)
Note: Average with standard deviation in parentheses.

Figure 6.3 Comparison of percent of journey less than 1.5 s by age and gender (from Son
et al. (2015)).
Note: Error bars represent the standard error of the mean data.

average time headway decreased by 5.1% to 1.31 s compared with 1.38 s for
the nonsupported control group of female drivers. This unexpected driving
behavior among females could have been due to women’s overestimation of
speed with increasing speeds (Taieb-Maimon and Shinar, 2001). The FCW
system used in this study generated a warning sound when the TH was
shorter than 1.0 s. The low TH warning criterion may have misled the female
drivers to perceive safe TH as shorter, i.e., below 1.5 s, which remained

6.4 Intelligent Vehicles and Older Driver

117

Table 6.3 Results for the effectiveness measures of the LDW by age and gender (from Son
et al. (2015))
FCW ON
FCW OFF
LDWC (n/min)
SDLP (m)
LDWC (n/min)
SDLP (m)
Age
Younger
1.38(1.62)
0.30(0.11)
1.79(2.33)
0.28(0.11)
Young-old
1.28(1.56)
0.27(0.10)
1.51(2.05)
0.27(0.09)
Gender
Male
1.38(1.82)
0.27(0.11)
2.31(2.64)
0.27(0.09)
Female
1.28(1.32)
0.29(0.10)
1.00(1.36)
0.28(0.10)
Note: Average with standard deviation in parentheses.

above the warning criterion. As this study found significant age and gender
differences in the effectiveness of the FCW, the safety parameters of FCW
systems, such as the FCW threshold, should be set according to age and
gender characteristics of the driver.
6.4.4 Age Differences in Effectiveness of LDW
The average lane departure warning count (LDWC) and the standard deviation of lane position (SDLP) were used to assess the effectiveness of the
LDW (Birrell et al., 2014; Blaschke et al., 2009; Östlund et al., 2005). The
LDWC represented the number of lane excursions per minute that were
executed without activating a turn signal. The SDLP was calculated from the
0.1 Hz high-pass filtered lateral position data, after removing lane changes.
A mixed ANOVA indicated that the SDLP was significantly higher for the
younger group (M = 0.29 m, SD = 0.11) than for the young-old group
(M = 0.27 m, SD=0.09; p < 0.05). Although the overall number of LDW
decreased when activating LDW (Table 6.3), the main effect of the LDW
system on the SDLP was not significant. The results of previous research
on the effectiveness of the LDW systems have also been mixed. Blaschke
et al. (2009) argued that the LDW systems are effective in reducing lane
deviations. However, Birrell et al. (2014) reported no significant decrease in
lane deviations, and suggested that the effect of the LDW system on lane
deviation was not notable, unless the driver was performing secondary tasks,
such as manipulating an infotainment system. The present study is consistent
with the results of Birrell et al. (2014). In contrast, the current study revealed
a significant main effect of age on the SDLP. The younger drivers showed
greater lane deviation of 0.29 m compared with 0.27 m in the young-old age
group. The age difference in lane deviation could be attributed to the strong
correlation between lane deviation and the amount of time while attention
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Figure 6.4
(2015)).

Comparison of lane departure warning count by age and gender (from Son et al.

Note: Error bars represent the standard error of the mean data.

is directed away from the road (Son and Park, 2012), and the observation
that older drivers tend to check their mirrors less frequently than do younger
drivers (Holland and Rabbitt, 1994; Lee et al., 2003). The results of the
current study also revealed a significant main effect of gender and a trend
toward an interaction between gender and the LDW support. The female
drivers’ number of warnings significantly increased by 28%, to 1.28 times
per minute, compared with once per minute in females who did not receive
the LDW support (Figure 6.4). This unintended effect could be attributed to
gender differences in confidence in their driving skills. Because women have
lower such confidence than men (D’Ambrosio et al., 2008), they were more
easily affected by the LDW warning.

6.5 HMI Design for Older Drivers
6.5.1 Visual HMI Design
As mentioned in Section 1.2.1, older drivers’ visual limitations, such as
decreased contrast sensitivity and changes in color perception, must be
considered in visual HMI design. Regarding lower contrast sensitivity, the
contrast of interfaces must be increased in HMI design to maintain visibility of information. When choosing a color, it is important to consider the
yellowing of the sclera of the eye, which changes color perception. Since
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blue light is filtered, blues appear darker. Purple, which is a mixture of red
and blue, maybe perceived by older drivers as red (Green, 2018). In contrast,
older adults are slower to shift attention from one location to another (Fisk
et al., 2009). Thus, older drivers looked at in-vehicle display for a longer
duration and less frequently than do younger drivers. In circumstances with
relatively high visual demand, older drivers’ mean duration of observing
information displays often exceeded 1.6 s, while younger drivers’ duration
remained below 1.6 s (Son and Park, 2012). Thus, visual HMI design should
present the fewest items possible that must be searched through to perform
a task, and remove extraneous information that might capture attention, such
as scrolling display elements on a car navigation display.
6.5.2 Audible HMI Design
When designing the audible HMI components for older drivers, it is recommended to use lower frequency sounds, combining with time-varying sounds
to convey urgency and criticality. It is also useful to provide a louder option to
compensate for older drivers’ diminished ability to perceive higher frequency
sounds. Specifically, Kim et al. (2010) suggested that the frequency of safety
warning sounds should be around 3–4 kHz, and the tempo should be around
200 ms. Moreover, the frequency and tempo of other sounds used in cars
should be 1 kHz and 500 ms, respectively, to avoid confusing drivers, since
many older drivers have difficulties distinguishing safety warning sounds
from other general warning sounds.
6.5.3 Multiple-task Design
When younger and older adults are required to perform more than one task
at a time, such as driving and watching route guidance, older adults generally
performed more poorly than their younger counterparts. The magnitude of
the age difference increases with task complexity. However, when tasks are
relatively simple, older adults perform as well as young adults. Thus, when
designing new HMI operations, it is critical to not require the combined
performance of tasks, and to design procedures that are as simple as possible. Regarding interaction types, Son and Park (In press) indicated that
older drivers’ performance is less affected by cognitive tasks than visual
tasks. As a secondary task became more difficult, greater age differences
in driving performance were observed. However, older drivers’ eye movements and physiological responses were not significantly different from those
of younger drivers. The basis of this result could be older drivers’ lower
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awareness of the risks associated with cognitive distraction. This suggests
that drivers are not always aware of the detrimental effects on their driving
performance of engaging in secondary tasks (Lesch and Hancock, 2004)
and often underestimate the risks involved in performing particular tasks
(White et al., 2004). Thus, interactions among age, nondriving task type,
and difficulty should be carefully considered when adopting new in-vehicle
interfaces and assessing HMI design.

6.6 Conclusions
At the population level, older drivers exhibit a higher fatality rate than
younger persons, which is associated with the diminished functional capacity
of the former. There is increasing concern regarding older drivers’ safety,
given the worldwide aging of populations, and IV could be a potential
solution to the issue of road safety. The analysis of older drivers’ weaknesses
and their relevance to road safety suggested that the ADAS systems could
compensate for older drivers’ limitations. Age differences in the acceptance
and effectiveness of the ADAS were reviewed through the results of an onroad experiment. Females and younger drivers showed the lowest acceptance
rates, whereas males and young-old drivers were more likely to accept the
ADAS systems. From the perspective of effectiveness, the FCW system
significantly improved the TH safety margin of the male drivers. However, it
also encouraged the TH of the female drivers toward more dangerous driving.
The effectiveness of the LDW system was mixed between genders. The male
drivers improved their lane departure behavior, while the female drivers, who
rated near-lowest acceptance of the system, exhibited the opposite effect. The
results suggest that it is essential to consider age and gender differences in
the effectiveness and the acceptance of new in-vehicle technologies, to avoid
unexpected adverse effects on the driving behaviors of those of particular age
and gender. General recommendations for the HMI design for older drivers
were briefly summarized in terms of the audible and visual interface, and
multiple-task demand.

References
K. J. Anstey, J. Wood, S. Lord, and J. G. Walker. Cognitive, sensory and physical factors enabling driving safety in older adults. Clinical Psychology
Review, 25:45–65, 2005.

References

121

A. Ben-Yaakov, M. Maltz, and D. Shinar. Effects of an in-vehicle collision
avoidance warning system on short- and long-term driving performance.
H Factors, 44(2):335–342, 2002.
S. A. Birrell, M. Fowkes, and P. A. Jennings. Effect of using an invehicle smart driving aid on real-world driver performance. Intelligent
Transportation Systems, IEEE Transactions on, 15(4):1801–1810, 2014.
C. Blaschke, F. Breyer, B. Färber, J. Freyer, and R. Limbacher. Driver distraction based lane-keeping assistance. Transportation research part F:
traffic psychology and behaviour, 12(4):288–299, 2009.
L. A. D’Ambrosio, L. K. Donorfio, J. F. Coughlin, M. Mohyde, and J. Meyer.
Gender differences in self-regulation patterns and attitudes toward driving among older adults. Journal of Women and Aging, 20(3–4): 265–283,
2008.
R. J. Davidse. Older drivers and adas: Which systems improve road safety?
IATSS research, 30(1):6–20, 2006.
D. de Waard, M. van der Hulst, and K. A. Brookhuis. Elderly and young
drivers’ reaction to an in-car enforcement and tutoring system. Applied
Ergonomics, 30(2):147–158, 1999.
A. O. Ferdinand and N. Menachemi. Associations between driving performance and engaging in secondary tasks: A systematic review. American
journal of public health, 104(3): e39–e48, 2014.
A. D. Fisk, W. A. Rogers, N. Charness, S. J. Czaja, and J. Sharit. Design
For Older Adults: Principles and Creative Human Factors Approaches.
Human Factors and Aging Series. CRC Press, second edition edition,
2009.
M. A. Green. Roadway human factors: from science to application. Lawyers
and Judges Publishing Company, Inc., Tucson, AZ, 2018.
G. Haegerstrom-Portnoy, M. E. Schneck, and J. A. Brabyn. Seeing into
old age: Vision function beyond acuity. Optometry and Vision Science,
76:141–158, 1999.
L. Hakamies-Blomqvist, S. Mynttinen, M. Backman, and V. Mikkonen. Agerelated differences in driving: Are older drivers more serial? International
Journal of Behavioral Development, 23 (3):575–589, 1999.
L. Harms. Variation in drivers’ cognitive load: Effects of driving through
village areas and rural junctions. Ergonomics, 34(2):151–160, 1991.
C. A. Holland and P. M. A. Rabbitt. The problems of being an older driver:
comparing the perceptions of an expert group and older drivers. Applied
ergonomics, 25(1):17–27, 1994.

122

Intelligent Vehicles and Older Drivers

M. Karthaus and M. Falkenstein. Functional changes and driving performance in older drivers: assessment and interventions. Geriatrics, 1(2):12,
2016.
M. H. Kim, Y. T. Lee, and J. Son. Age-related physical and emotional
characteristics to safety warning sounds: design guidelines for intelligent
vehicles. IEEE Transactions on Systems, Man, and Cybernetics, Part C
(Applications and Reviews), 40(5):592–598, 2010.
P. Klavora and R. J. Heslegrave. Senior drivers: An overview of problems and
intervention strategies. Journal of Aging and Physical Activity, 10:322–
335, 2002.
R. Klein, Q. Wang, B. E. Klein, S. E. Moss, and S. M. Meuer. The relationship
of age-related maculopathy, cataract, and glaucoma to visual acuity.
Investigative Ophthalmology and Visual Science, 36 (1):182–191, 1995.
H. C. Lee, D. Cameron, and A. H. Lee. Assessing the driving performance of
older adult drivers: on-road versus simulated driving. Accident Analysis
and Prevention, 35(5): 797–803, 2003.
M. F. Lesch and P. A. Hancock. Driving performance during concurrent cellphone use: Age drivers aware of their performance decrements? Accident
Analysis and Prevention, 36(3): 471–480, 2004.
D. Marshall, R. B. Wallace, M. B. Leeds, and J. C. Torner. Enhancing the
effectiveness of safety warning systems for older drivers: project report
(no. dot hs 811 417). Technical report, United States. Department of
Transportation. National Highway Traffic Safety Administration, 2010.
J. McDowd, M. Vercruyssen, and J. E. Birren. Multiple-Task Performance,
chapter Aging, Divided Attention, and Dual-task Performance, pages
387–414. Taylor and Francis, 1991.
C. G. B. Mitchell and S. L. Suen. Its impact on elderly drivers. In The 13th
International Road Federation IRF World Meeting, Toronto, Canada.,
1997.
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