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Abstract. The results of the optical reactions of professional drivers of two age groups (41–50 years old and 51–60 
years old) were analyzing in this article. The occurrence of a traffic accident frequently depends on how promptly and 
whether correctly or not a decision is made in an emergency situation, and on how quickly such decision is brought to 
life by the driver. Most of the study results show that a driver’s reaction time ranges from 0.4 to 1.5 seconds. Regret-
tably, the average reaction time is not a steady and invariable value even in case of the same driver. The average reac-
tion time is influenced by a number of factors. Some of these factors may be improved while others depend on the 
driver’s personal body condition. 

Keywords: Reaction time, driver, traffic safety. 
 

1. Introduction 
 
Some of the driver’s work periods are subject to ag-

gravated driving conditions, especially when driving at 
high speeds. The quality of the driver’s actions in such 
cases depends on the speed and accuracy of the respon-
sive reactions to various irritants. When reacting to the 
irritants, the driver performs a variety of actions: hits the 
brakes or the accelerator pedal, turns the steering wheel 
and shifts gears. Every sensorimotor reaction is com-
prised of the following: latent reaction time, i.e. the time 
period from the onset of an irritant to that of the response, 
and the motor action performance time, i.e. the time peri-
od from the beginning to the end of the responsive action. 
The average time of simple latent reaction to a light irri-
tant is 0.2 s and to a sound irritant – 0.14 s. The total 
reaction time (the sum of the latent reaction duration and 
the response duration) varies substantially depending on 
the time needed to carry out the responsive action. E.g., 
the sum of time periods of reaction to the light signal 
Stop and transferring the foot from the accelerator to the 
brakes is equal to 0.4–0.6 s (Bogdanovičius et al. 2007; 
Zaranka et al. 2012). 

The reaction time is most often perceived as the pe-
riod of time from the moment of danger occurrence on 
the road till the end of the actions taken to avoid the said 
hazard. The driver’s reaction time consists of the follow-
ing two components: sensory and motor reaction times. 
This means that the total reaction time is comprised of 
two periods which undoubtedly have different values. 
The first time period, i.e. sensory reaction time, is equal 
to the sum of time period needed to comprehend the traf-
fic situation and the danger it poses (or the hazardous 
object), and the time period needed to make the decision 
on how to avoid the said danger. The second time period, 

i.e. motor reaction time, is equal to the time period need-
ed to perform a certain vehicle handling action to ensure 
the implementation of the made decision. The motor reac-
tion time remains at a steady value for every driver (Ro-
manov 2002; Davenne et al. 2012). 

 
2. Literature review 

 
Each sensorimotor reaction has the following four 

psychological stages: sensory, central and motor reaction 
moments and sensory-motor movement coordination 
(feedback). The sensory reaction moment is the compre-
hension of the signal (irritant) with the sense organs. The 
moment lasts from 0.18 s to 0.3 s. The central reaction 
moment is the recognition and assessment of the received 
signal (irritant) and the selection and making of the ap-
propriate decision. The stage lasts from 0.2 s to 1.5 s (or 
longer). The driver’s reaction time increases due to fear, 
confusion and complex traffic situation. It depends on the 
driver’s readiness, qualification level, fatigue, health 
condition and effect of alcohol and drugs. The general 
sensorimotor driver’s reaction time is 0.5–2 s (or longer) 
and the total reaction time increases by 0.25–0.29 s dur-
ing each stage. 

A simple sensorimotor reaction is a priorly known 
and quick one movement response to an unexpected 
known signal (irritant). The sensorimotor reaction time is 
calculated from the beginning of signal comprehension to 
the beginning of the counteraction. The counteraction 
reaction time is calculated from the onset of the counter-
action to its end. The total reaction time is calculated 
from the beginning of signal comprehension to the end of 
the counteraction (the sum of the senorimotor and coun-
teraction reaction time) (Romanov 2002). 
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A complex sensorimotor reaction is a priorly un-
known counteraction to unexpected irritants that act at the 
same time. These are the situations which demand to 
choose one of several available options. This reaction 
may only occur in the presence of certain psychological 
processes (attention, memory and thinking, possibly ac-
companied by emotions). If the attention of the driver is 
focused elsewhere and he/ she fails to notice the signal, 
the reaction time during which the driver makes the deci-
sion will increase (Romanov 2002). 

The time of the complex sensorimotor reaction of 
the driver increases and can reach up to 3–4 s in case of 
complicated traffic situations, fatigue, health conditions, 
positive or negative emotions, inebriation and other ob-
jective reasons. An insignificant decrease in light intensi-
ty compared to the daylight extends the sensorimotor 
reaction time by 0.6–0.7 s, and when the lighting is less 
than 2 lx, the reaction time is increased by 2–3 s. The 
increase in reaction time can be explained by the fact that 
more time is spent on comprehending the object. It is 
essential to consider this when assessing the safe distance 
and other values. If the vehicle’s velocity is increased to 
70–80 km/h, the sensorimotor reaction of the driver is 
prolonged by 0.1 s (Ignatovas 1981).  

The sensorimotor coordination is such handling of 
the vehicle that prevents it from swaying off road and 
similar procedures carried out by the sensorimotor pro-
cess. The vehicle’s movement can be maintained in the 
desired direction by simple sensorimotor coordination, 
i.e. observation reaction. The reaction quality is defined 
by the final result which is received with the help of a 
sensorimotor skill called movement coordination. Despite 
all of this, the perception of senses depends on the driving 
experience, professional knowledge, interests, possibili-
ties and other qualities, as well as the psychological con-
dition of the person (mood, fatigue, agitation, etc.) 
(Skripnikov 2004). 

The reaction time is measured from the onset of the 
signal (external irritant) till the driver’s effect on the con-
trol of the vehicle (Volkov 1989). All of the elements of 
the driver-vehicle-road-environment system have impact 
on the driver’s reaction time, thus, the reaction time is 
differentiated based on the typical traffic accidents which 
characterize certain interaction between the driver-
vehicle-road-environment system factors. According to 
the complex researches of sensorimotor reaction carried 
out by scientists (Evtiukov, Vasiliev 2005), the minimum 
and maximum reaction time of drivers of different ages 
are significantly distinct.   

A complex reaction is a selection of one solution out 
of several possible options. E.g., hitting the brakes full 
force in case of a sudden appearance of a pedestrian on 
the road is a complex reaction because the most rational 
response was chosen from several available options, such 
as: turning the steering wheel, decreasing the speed, 
honking the horn, etc. In case of complex reaction the 
responsive actions can be coordinated with each other. 
E.g., hitting the brakes and turning the wheel at the same 
time. A complex reaction demands more time and de-
pends on the complexity of the situation. Sudden occur-
rence of danger when driving a car may significantly 
increase the total reaction time (Romanov 2002; Guzek et 
al. 1999). 

At the beginning it may seem paradoxical that the 
simple reaction time of the drivers older than 50 years 
increases by 60–65 % compared to the young drivers and 
the complex reaction time is extended by as many as 31–
38 %. The complex reaction received such a name be-
cause out of many objects on the road the driver needs to 
discern the one which truly enables a possible traffic 
collision, and to take the necessary measures to prevent 
such hazard. In this type of a situation the accumulated 
driving experience has more impact. An experienced 
driver can discern more easily which object can be a driv-
ing hazard and foresee the possible solutions to the occur-
ring situation, even though he/ she will spend more time 
on the decision than a younger driver. As the driver 
grows older, the complex reaction time begins to strongly 
depend on the amount of information that the driver 
needs to accept and process (Evtiukov, Vasiliev 2005). 

One should take note of the data according to which 
the complex reaction time of men is shorter than that of 
women under the same conditions. Also, the more com-
plex the situation, the larger the difference between male 
and female reaction times is. The results of one of the 
complex reaction researches showed that the average 
complex reaction time of male drivers was 1.82 s while 
that of female drivers was 2.82 s, even though the condi-
tions were the same. The simple reaction time differed 
only slightly. It should be stressed that the complex reac-
tion time of women was increased at the time of their 
menstruation: their attentiveness and general muscle tone 
were reduced (Varlamov 1990).  

Health condition is also a factor influencing the re-
action time. The shift in blood pressure without exceed-
ing the limits holds impact on the reaction time. If the 
blood pressure increases, so does the reaction time, and if 
the blood pressure drops, the same happens with the reac-
tion time. The complex reaction time of the drivers with 
blood pressure up to 120 mm Hg is equal to 1.50–1.65 s, 
while that of drivers with blood pressure up to 130–
140 mm Hg reaches up to 1.80–1.86 s. The reaction is 
much slower in case of hypertonic crisis as well. If at the 
critical moment the blood pressure increases to 160–180 
mm Hg, the reaction time will also be extended, which 
may have influence over the likelihood of traffic accident 
under unfavorable conditions (Varlamov 1990). 

 
3. Methodologies of research on driver’s reaction time 
by reflexometer 

 
The goal of the research is to determine the reliabil-

ity of measuring the complex reaction time of drivers by 
considering the ratio of the initial reaction and the aver-
age value of all reactions. 

The following objectives were formulated in order to 
achieve the set goal: 

Determine the initial complex reaction and the aver-
age complex reaction of drivers by performing no less 
than 200 tests. 

Evaluate the reliability of measuring the driver’s 
complex reaction time by considering the ratio of the 
initial reaction and the average value of all reactions ac-
cording to the age group and sex of the respondents. 

The tests were carried out at the Laboratory for Psy-
chophysiological Tests of Traffic Participants of the Fac-
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ulty of Transport Engineering of Vilnius Gediminas 
Technical University during 2008–2011. The driver’s 
reaction time testing scheme is shown in Fig. 1. 

During the research the complex reaction of drivers 
was measured and over 200 tests with respondents of 
both sexes (34 respondents participated in the research), 
the age of who ranged from 41 to 60 years, were carried 
out. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Driver’s reaction time testing scheme  
 

A complex reaction is related to choosing one neces-
sary response out of several available options. 

The change of the total movement reaction duration 
(latent reaction time and responsive action duration) de-
pends on the time spent on the responsive action. 

The responsive actions of complex reaction can be 
coordinated in various ways, e.g., hitting the brakes and 
turning the steering wheel. A complex reaction lasts 
much longer depending on the complexity of the circum-
stances. According to studies (Bogdanovičius et al. 2007) 
the approximate average time taken to assess the situation 
by looking at the rear-view mirror is 1.88 s and the aver-
age time to assess the situation in an uncontrolled inter-
section by looking through the windshield is equal to 
2.6 s. 

The test is performed using a reflexometer made by 
the GPE Psychotronics Company in Poland (Fig. 2). The 
reflexometer is controlled by a computer from the control 
console.  

The test requires the following conditions: 
1) closed premises; 
2) the device must be situated in such a way that the 

researcher can clearly see the respondent while sitting by 
the measuring / control console (computer); 

3) the respondent must be seated on a special chair 
in front of the signal board at a certain distance; 

The reflexometer is comprised of the following ele-
ments: 

1) signal board; 
2) two buttons to be pressed by hand on the stand; 
3) two pedals; 
4) measuring / control console and computer. 
The signal board has colored lights (green, yellow 

and red) and a speaker which emits a sound signal. The 
measurement control console has two buttons and two 
pedals which the respondent needs to press by hands or 
feet. The measurement device has an USB connection 
which is used to connect to the computer to which all the 

measurement results are sent. All the data in the computer 
are stored in the Excel format. 

 

 
Fig. 2. The reflexometer used in the tests 

 
The program displays 30 light and sound signals. 

The tasks for the respondents is to react as quickly as 
possible to the image (impulse) shown on the board. 

Instructions for the researcher. The researcher per-
forming the reaction tests has to provide the respondent 
with the minimum comfort, i. e.: 

1) comfortable sitting position; 
2) ensure that the light and sound signals can reach 

the respondent without any obstacles; 
3) clearly explain the task and ways of reaction to 

the respondent; 
4) try to not reveal the stress simulation means to the 

respondent. 
The researcher must show the pedals and buttons to 

the respondent who will have to press them upon noticing 
the appropriate light or sound signal. The respondent 
needs to be clearly instructed in which button to press in 
case of an appropriate light switching on. The researcher 
has to stress that the respondent must not react to any 
external disturbances. The researcher has to set the pro-
gram corresponding to the complex reaction test based on 
the number of displayed impulses to which the respond-
ent has to react. Prior to starting the test the researcher 
has to prepare the device for work, i.e. to plug it into the 
power network; set the impulse display program; and to 
press the start button after instructing the respondent. The 
reaction time of the respondent is shown in the monitor. 
After 30 displays the program turns itself off, automati-
cally calculating and recording all the test reactions. The 
signal lasts for 500 ms and the other light or sound signal 
does not switch on until the respondent presses a button 
or a pedal. During the test as the respondents carry out 
the practical task, the researcher observes their behavior. 
After the test is completed, the researcher can take notes 
about the conscious or subconscious state of each of the 
respondents at the time of the test by marking it all down 
in the test report. 

 
4. Research results 

 
When analyzing the results of the optical reactions 

of professional drivers of two age groups (41–50 years 

Research on driver’s reaction time  

Measuring reaction with reflexometer  

Results of driver’s reaction time 
measurement  

Preparation of respective conclusions 
and recommendations 
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old and 51–60 years old) (Fig. 3) it was noted that the 
quantile plot of the optical reaction of both younger and 
older drivers makes up approximately 60 ms. This shows 
an even distribution of test result values of both age 
groups of the drivers (2/3 rds of the sample). The compar-
ison of the reaction time averages of the drivers of these 
age groups suggests that the average optical reaction time 
of the younger driver group is lower than that of the older 
group by 2 %. A similar tendency is noted when compar-
ing the modes of the test results, i.e. the optical reaction 
values that appear most often. The optical reaction mode 
of the younger driver group is lower than that of the older 
driver group by 12 ms (which constitutes approximately 
2 %). 

 

 

Fig. 3. Driver’s optical reaction time 
 
The comparison of the average values of the optical 

reaction time and their modes show that the younger pro-
fessional drivers have faster reactions and are better pre-
pared for extreme situations. However, the range of the 
whiskers of quantiles of the optical reaction tests of the 
older driver group is smaller than that of the younger 
driver group by 12 ms (which constitutes approximately 
2 %). This can be explained by the fact that the older 
drivers tend to focus and concentrate on the test more. 
They are also more responsible when making a decision 
both during the experiments and in real life situations 
when driving a vehicle. 

The comparison of the reactions of professional 
drivers aged 41–50 years to optical and acoustic signals 
(Fig. 3 and 4) showed that the reaction of the drivers of 
this particular age group to the optical irritants was faster 
than their reaction to the acoustic signals by 2 %. 

 

 

Fig. 4. Driver’s acoustic reaction time 
 
A similar trend was noticed when comparing the re-

actions of the professional drivers aged 51–60 years to 
optical and acoustic signals. In this case, the reaction to 
the optical signals was faster than to the acoustic signals 
by 2 %. As the age of the respondents increased, the 
range of the quantile whiskers of the results of the reac-
tion of professional drivers to acoustic signals expanded 
to 290 ms. The quantile plot also increased by 2.3 times 
compared to the reactions to acoustic signals showed by 
the professional drivers of the 51–60 year old and 41–50 
year old age groups. 

 
5. Conclusions 

 
1.When analyzing the reaction time results of pro-

fessional drivers complex reaction of the driver, i.e. the 
situations when the driver needs to choose one correct 
action out of several available options, must be assessed. 

2.The comparison of the reaction time averages of 
professional drivers belonging to the age groups of 41–50 
years old and 51–60 years old suggests that the average 
optical reaction time of the younger drivers is lower than 
that of the older drivers by 2 %. 

3.When comparing the reactions of the professional 
drivers of any age group to optical and acoustic signals it 
was noticed that the reaction of both younger and older 
drivers to optical signals was faster than their reaction to 
acoustic signals by 2 %. 

4.The driver’s psychomotor reaction is one of the 
main factors having the biggest influence on the for-
mation of the driver’s behavior and, therefore, can be 
employed in the selection of professional drivers. 
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