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Abstract: This research intends to provide input from various preliminary studies because there
are inconsistencies. There are several countdown timer installations that have a positive influence,
there are several previous studies that installing countdown timers have had a negative effect. One
of the negative influences is that drivers, when the yellow and red lights flash, continue to drive at
the intersection with a countdown timer. In connection with the effect of using a Countdown Timer
on motorists who drive when the lights are yellow and red, this research was conducted. Recording
was carried out on weekdays and holidays at the Pilangsari intersection, Sragen, Central Java,
Indonesia, which included yellow lights after red and yellow lights after green, using the Time Slice
Technique. Namely recording in the morning, afternoon and evening. Each for 2 hours. Then the
number of vehicles traveling when the yellow light follows the red light (YFR) and when the yellow
light follows the green light (YFG) is calculated. Pay attention to morning and evening rush hours.
Then tabulation is carried out followed by interpretation of the tabulation results. Based on research,
motorcycle riders ride more when yellow lights follow red lights, and light car drivers ride more

when yellow lights follow green lights.
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1. Introduction

1.1. Background

Transportation as a catalyst for economic growth. An
efficient and smooth transportation system plays an
important role in driving economic progress and ensuring
optimal comfort in traffic conditions. These include traffic
infrastructure (cameras), adequate availability of public
transportation, environmentally friendly fuel, guaranteed
noise, and good driver behavior. To ensure efficient traffic
flow, it is necessary to consider factors such as accessibility
and permeability of safe spaces, as well as sustainability'?.
To maximize the use of public space, it is necessary to
implement eye on the street’. Use of vehicle and driver
monitoring cameras®>). Vehicles need to be installed with
warning signal detectors (SWAD)®. On highways, it is
necessary to propose the installation of cameras with real-
time video processing to monitor driver activities while
driving®. Mitigation of carbon emission costs due to fuel
consumption and cooling systems in refrigerated trucks can
be achieved through facilitating smooth conditions”.
Vehicles need to use environmentally friendly braking
systems®. Utilization of biofuel as an environmentally

friendly alternative energy®. The research results show that
the gasoline-cthanol mixture and oxygenated additives
reduce variations in combustion pressure'?. Exhaust gas
analysis shows a significant reduction in engine emissions
such as carbon dioxide, carbon mono oxide and
hydrocarbons, resulting in lower smoke opacity'".
Biomass-derived fuels are promising candidates for future
bioenergy, which will reduce CO 2 emissions and
dependence on fossil fuels'?. To obtain forms of energy
suitable for long-distance transportation, such as hydrogen
gas and electricity, research and development of biomass
gasification with hydrogen production or combined with
Solid Oxide Fuel Cell (SOFC) should be promoted in the
future'®. Renewable energy ne eds to be increased to
reduce fossil fuels'®. For large trucks, increasing the load
will reduce the frequency of deliveries thereby reducing
carbon emission costs”. Biowaste-based mixed matrix
membranes (MMM) have been proven to be able to reduce
motorcycle exhaust gas from the testing room, meet the
Indonesian National Standard (SNI) and contribute to the
environment'®. The results of the conversion of electric
motorcycle are the best alternative to internal combustion
engine (ICE) motorcycle based on sustainability
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considerations'®. Apart from that, the lack of public
transportation services causes people to prefer private
vehicles over public transportation so that the capacity of
road users increases beyond capacity. This phenomenon
occurs because public transport coverage is inadequate in
densely populated areas'”. The need for a more
comprehensive recognition of driving behavior, as
highlighted'®'®), is of paramount importance. Driver
behavior has a significant influence on the occurrence of
traffic jams.

Traffic congestion is a prevalent issue in numerous urban
areas around Indonesia. According to the studies?”?", it has
been found that the city of Malang is likewise confronted
with the issue of traffic congestion. The traffic congestion
seen exhibits a suboptimal level of service, which can be
classified within the range of D, E, and F. In order to
enhance the efficiency of traffic flow, a common approach
is the implementation of signalization at various crossings,
accompanied by the provision of Countdown Timers.

Junctions that are equipped with Traffic Signal Control
Devices (TSCD), also known as traffic lights, serve the
purpose of mitigating the likelihood of crashes at level
junctions. Countdown timers are being implemented at
signalized junctions nationwide with the aim of enhancing
the quality of service and traffic safety provided at such
intersections. When encountering the dilemma zone, the
delay experienced at the termination of a signalized
intersection with the Cooperative Signal Timing (CST)
system is comparatively lower than that observed at the
termination of a signalized intersection without CST. The
provision of cycle times by the Cycle Signal Timing (CST)
system offers drivers a sense of tranquility and assurance
while crossing intersections or waiting at traffic signals.
The utilization of signaled countdown timer (CST) devices
enhances drivers' sense of ease and familiarity with signal
indication cessation during the conclusion of the green
period. The research revealed that the implementation of
CST devices resulted in a notable 15 percent decrease in
drivers' inclination to make decisions to pass through
intersections. This reduction in decision-making was found
to have an impact on the frequency of infractions and driver
aggressiveness. Specifically, the study discovered that
drivers tended to exhibit increased aggression when
waiting for a green light when CST devices were
present?223)1824292627) Young drivers (under 30 years old)
display significantly higher jerks than drivers 30 years and
older?®. Meanwhile, the effect of the countdown timer on
the yellow light and traffic safety, the results show, that a
car in a leading position increases the probability not to
stop after yellow-onset'?. The study finds that the signal
countdown timer is an effective device that can enhance the
traffic safety and operational performance of a signalized
intersection®”??. However, other researchers found that the
application of Countdown Timers worsens safety at
signalized intersections, and also worsens safety. Removal
should be considered?”. Additionally, the presence of a
countdown timer at signalized intersections was shown to

introduce a delay in the initiation of the AFD??. The
presence of yellow lights at intersections has been found to
exert an influence on a range of driver behaviors.

Multiple research studies examining driver behavior at
yellow lights have consistently demonstrated a positive
correlation between driving speed at the onset of the yellow
phase and the likelihood of passing through the intersection
during this period. The findings of this study suggest that
individuals belonging to two specific age groups, namely
young drivers aged 18 to 25 and middle-aged drivers aged
30 to 45, exhibit a reduced likelihood of encountering the
amber light while driving at various speeds when their
attention is diverted. This observation may indicate a
potential compensatory risk that arises during critical
driving instances for these particular age cohorts®". Under
mixed traffic conditions prevailing on Indian roads, drivers
show complex response when faced with yellow signal
because lane assignment gets dynamic in nature. The
present study analyzes the effect of surrounding vehicles
on response of the drivers while facing dilemma at
intersections®”. Although dilemma zone definitions hold
true in case of homogeneous traffic mix, a statistical
analysis is performed to check the consistency across the
definitions under mixed traffic condition. Present study
shows a significant difference in percentage of red light
running in comparison to homogeneous traffic as reported
by various studies. For carrying out the research, study
locations are chosen in such a way to reflect diversity in
road geometry, traffic composition and signal
characteristics. The results deduced in this study indicate a
strong correlation between the driver's decision making
choice and the effect of presence of surrounding vehicle at
the onset of yellow signal. The effect of critical time
analysis has been found out to be one of the parameters
other than critical distance in categorizing driver's
aggressiveness while facing the yellow signal. In the
process of identifying the statistical significance of
dilemma zone definitions, it has been found that under
heterogeneous traffic condition, drivers behave differently
as compared to homogenous traffic when it comes to
dilemma zone. It is observed that the percentage of vehicles
crossing the intersection when faced with dilemma by
violating the red light is 11.6% according to dilemma zone
definition I whereas the definition II has yielded about
10.8% violation covering different vehicle types. The
above violation figures. The level of aggressiveness among
drivers allows calculating the probability that a driver will
cross an intersection even if stuck in a dilemma zone?.
Cognitive interference causes a longer perceptual response
time (PRT) after the appearance of yellow, but only if there
is no car in the lead position'?. We found that incongruent
information, displayed on short spacing traffic signals,
delayed drivers’ responses without being detrimental to
their decision-making processes®®. The results show that
cars in the leading position increase the likelihood of not
stopping after the appearance of yellow¥. The issue can be
handled by increasing the size of the interval. The formula

-1149-



Effect of The Countdown Timer On Driver Conduct When A Yellow Flight Is Displayed At An Intersection

proposed by Gazis, Herman, and Maradudin (GHM) is
employed to compute the duration of the yellow signal
phase, during which the intersection configuration and
approach velocity are assumed to be at their maximum
permissible values®. The driving behavior observations
done by Atlas revealed notable disparities in driving
behavior across different interval adjustments®®. A study
demonstrated that modifying the duration of a yellow light
led to a significant reduction of 36% in the occurrence of
red light violations. A significant association has been
observed between the implementation of red light cameras
and a substantial decrease of 96 percent in the frequency of
red light violations®”. It was found that the speed during
the yellow light reduced significantly at all distances, i.e,
14-40% (6.5-22 km/hr.), resulting in 20-meter reduction of
the maximum length of movement during the yellow signal
period, compared to an unchanged distance at the control
intersection’®.

Based on the studies discussed previously, it turns out that
there is inconsistency regarding the yellow flash signal at
the intersection located on the CST (Signal countdown
timers). By ascertaining the mileage of the car at the
precise moment when the yellow traffic signal coincides
with an intersection equipped with a countdown timer. The
main objective of this research is to present a
comprehensive analysis of the characteristics of
motorcycle and light vehicle traffic at signalized
intersections with Countdown Timers. Operating a motor
vehicle during the duration of a yellow traffic signal is
considered a breach of traffic regulations and poses a
potential threat to the safety of the driver of the oncoming
vehicle. Additionally, it is important to contribute insights
about the divergent conclusions reached by researchers
regarding the impact of the countdown timer.

Street A

Based on the above-mentioned problem, further
difficulties have been formulated: What is the number of
motorcyclists and drivers of light vehicles who remain on
the road when the signal is yellow? What are the
similarities and disparities in the conduct of motorcyclists
and drivers of light vehicles?

1.2. Literature Review
1.2.1. All Red

All red indicates the green arm is starting to
glow red while the other arm continues to glow red.
However, the other arm continued to burn red. This disease
is one that frequently affects drivers. Even though the
entire signal is red, all cars still have the chance to get
through the green light arm and reach safety up to the next
arm, even though the rest of the lights are red.

All red consists of a yellow signal that lasts for three
seconds, followed by a red signal that serves to pass
passing vehicles on the arm ending the green flame. If the
light is completely red, only vehicles on the arm that ends
with the green signal may be driven, as in Fig 1.

Street B

h 4

Green Time

iStreet A (Fase 1) | \

Street B (Fase 2)

:

Fig. 1: The Yellow Light
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Figure 1 shows the process of changing the green light
to yellow and to red. As well as the process of changing the
green light from arm A to arm B.

1.2.2. CST (Signal Countdown Timers)

In this traffic, signal countdown timers (CST) or
countdown systems, both of which are APILL, are in use.
Signal countdown timers will display the number with the
greatest or most nominal value in units of time per second,
which will thereafter decrease as time passes (for example,
5,4, 3,2, 1, 0). As soon as the time period expires,
everything will return to normal. A board with red and
green digital number-shaped LEDs is used to display the
Signal countdown timing system. So that vehicles can see
them, these boards and lights are frequently placed in close
proximity to traffic signals or other crucial points. Before
storing this data in memory, the device calculates how long
the red and green lights will be illuminated in seconds.
When the red light is illuminated, this device will display
the data stored in its memory.

This is the period of time, in seconds, that the light is red,
and it will decrease by 1 unit every second until the final
zero is displayed (zero). This implies that the beginning
software has been updated if the final digit, "0," is not
reached or passed. At this time, the system will recalculate
and store fresh data in memory, and the green light will be
on. If the last digit 0 is reached or passed, the startup
program has not been modified. This traffic light
countdown timer signal system consists of simply two
colors: red and green.

Fig. 2: Signal Countdown Timing Device.

Figure 2 is an example image of a countdown timer
installed at a signaled intersection. The number 125 shows
the length of time the red light is on at the intersection

2. Methods and Materials

2.1. Location

This research was conducted at the Pilangsari
intersection Sragen Regency, Central Java Province,
Indonesia

Sragen City is the border between Central Java and East
Java Provinces. To the north is Purwodadi Regency, to the
south is Karanganyar Regency, to the west is Surakarta
City and to the east is Ngawi Regency.

Manuscripts should be carefully checked by a native
English speaker who is familiar with the field of the work.

Fig. 4 Pilangsari Intersection without Countdown Timer

Table 1. Intersection conditions under study

Approach Median approac Entry  Out
Code Road Yes/  hwidth width  Width
Type  Not (Wa) Weney  Wour
U Com N 6 6 7,15
S Com N 6 6 7,65
T Com N 7 7
B Com N 7 7 7,65

2.2. Research Stages

There are three phases to the research procedure. First,
the Pilangsari-Sragen intersection was recorded using the
Time Slice Technique on weekdays (Wednesday) during
the morning and afternoon peak hours, as well as on
weekends (Sunday) during the morning and afternoon peak
hours. The recording must occur within a two-hour
window on weekdays and holidays, both in the morning
and afternoon. Following 15 minutes, the recording will
end. There were ten phase changes within fifteen minutes

Based on the recording results, the second stage is to
compile a list of recorded two- and four-wheeled vehicles,
along with information on the type of vehicle and its lights
(starting green, starting red, and finally red and yellow).
The only footage of a moving car used in this study was
captured when the yellow flash signal was on. The
tabulation findings are displayed in the form of a graph
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depicting the number of drivers behind the wheel at each
phase of the yellow flash signal over a two-hour period
broken down into 15-minute increments..

The final stage involves developing conclusions based
on the outcomes of studying the driver's behavior while the
light is yellow. Figure 5 provides additional information.
Below

Time Slice Method Traffic
Recording Slice

Traffic Information Tabulation

Traffic Information Tabulation

J

Fig. 5: Diagram of Study Phases

Motocycle running on a yellow flame on a Sunday
Afternoon

il

Driver conduct when a Yellow Flaming

2.3.

After doing the proper calculations, the following
conclusions are obtained: Fig. 6., Fig. 8., Fig. 10., and Fig.

Information

12. are fig for motorcycles that run when the flash is yellow.

While Fig. 7., Fig. 9., Fig. 11 and Fig. 13., are fig for light
vehicles that drive when the light is yellow.
20

18

1t

Time | Time  Time Time Time | Time Time Time
Shce 1| Shice 2| Shce 3| Shiced | Shce 5 | Shice 6 | Shice 7 | Shice 8

B MC Sunday morning Y1, 11 18 17 14 15 14 12 13
B MC Sunday morning Y2, 3 1 2 3 3 ] 5 3

Mumber of drivers
e
£ o L] (=] =]

[}

Fig. 6: Motorcycle at Yellow Light on Sunday Morning

Figure 6 shows the second Time Slice containing the
concentration of motorcyclists when the yellow light is
highest. At YFR, there were 19 cyclists. Drivers who
continued their journey when the light turned yellow after
the green light (YFG), only six vehicles continued their
journey.

Number of drivers

3
o

Time  Time | Time Time | Time | Time Time | Time

Shce 1| Shice 2 | Shce 3 | Shice 4| Shice 5 | Skce 6| Shice 7 | Shice 8
mLV Sunday morning Y1 1] 2 1 2 2 o 1 0
mLlV Sunday merning Y2 2 3 2 3 4 6 2 1

Fig. 7: A Vehicle drivers at Yellow on Sunday morning

Figure 7 shows that Time Slice 6 contains the highest
concentration of vehicle drivers when the yellow light is on,
as many as 6 cyclists in YFG. Light car drivers who drive
at yellow lights after red lights (YFR) are only two vehicles.

16

14

;nlum

Time | Time | Time Time | Time Time  Time Time
Shice 1|Shice 2 |Shice 3 Shice 4| 5hce5 | Shce 6| Shice 7| Shice 8

W MC Sunday sfterncon¥Y1| 9 B 14 9 6 13 6 4
m MC Sunday afternoon¥2| 8 4 2 3 8 7 6 8

MNumber of drivers
@

Fig. 8: A Motorcycle at Yellow Light on Sunday Afternoon

Figure 8 shows Time Slice 3 containing the highest
concentration of motorcyclists when the light turns yellow.
In YFR, there are 14 cyclists. For drivers who speed when
the light turns yellow after the green light (YFG), eight
vehicles are the ones driving the most.

12

10

I

Time | Time | Time Time | Time @ Time Time | Time
Shice 1| Shice 2 |Shice 3 | Shice 4| Shice 5| Shice 6 | Shce 7| Shice 8

W LV Sunday afternoon Y1 1 o 1 1 o 5 7 B
W LV Sunday afternoon Y2 10 3 4 & 7 4 7 5

s

Mumber of drivers

%)

Fig. 9: A Vehicle drives on Yellow on Sunday Afternoon
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Figure 9 shows that Time Slice 1 contains the highest
concentration of light car drivers when the lights are yellow
at YFG with 10 drivers. Light car drivers who drive when
the yellow light follows the red flash light (YFR) are only

seven vehicles.
20
15
0

Time | Time | Time | Time | Time | Time | Time | Time
Shce | Shce | Shce | Shce | Shece | Shice | Shice | Shee
1 2 3 4 5 3 7 B

B MC Wednesday morning Y1 20 15 15 24 25 31 29 28
B MC Wednesday morning Y2 5 3 o 4 4 5 4 2

Number of drivers

Fig 10: Motorcycle at Yellow Light on Wednesday Morning.

Figure 10 shows that Time Slice 6 contains the highest
concentration of motorcycle riders when the yellow light
on YFR is 31 cyclists. The most drivers who drove when
the light turned yellow after the green light (YFG) were

ﬁ Ve V e] liCleS.
4
| ‘ ‘
2 J l
0

Time | Time | Time | Time | Time | Time | Time | Time
Shice 1| Sice 2| Skce 3| Shce 4| Skce 5\ Shce 6 |Skce 7| Sice 8

B LV Wednesday morning Y1 0 1 2 1 0 3 2 0
B LV Wednesday morning Y2 5 2 4 5 7 1 5 4

Mumberof drivers

[

Fig. 11: A Vehicle drives on Yellow on Wednesday Morning

Figure 11 shows that Time Slice 5 has the highest
concentration of light vehicle drivers when the yellow flash
is seven cyclists in YFG. There were three light vehicle
drivers operating at yellow lights after red lights (YFR).

e
o

=
=

Numberofdrivers

n

il

Time | Time | Time Time Time Time Time Time
Shcel Shcel Skce3 Skced Sice5 Shce 6 Shce7  Shce @

WMC Wed sfterncon ¥l | 27 17 23 20 23 10 23 19
mMC Wed sfternoon¥2 | 7 11 5 5 7 12 5 7

Fig. 12: A motorcycle in front of a yellow light on a Wednesday
afternoon

Figure 12 shows that Time Slice 1 contains the highest
concentration of motorcycle riders when the yellow light
on YFR is 27 cyclists. The most drivers who drove when
the light turned yellow after the green light (YFG) were 12
vehicles.

16

LU

Time | Time | Time Time Time Time  Time Time
Skce 1| Shce 2 | Shce 3 | Skced | Shce5 | Shce 6 | Shce 7 | Shce B

m LV Wed afternoon Y1 3 1 1 1 1 1 1 6
m LV Wed afterncon¥2 | 11 3 12 5 12 15 13 7

o

IS

MNumber of drivers
o

[

Fig. 13: A Vehicle drove during the Yellow Light on a
Wednesday afternoon

Figure 13 shows that Time Slice 6 contains the highest
concentration of light car drivers when the lights are yellow
at YFG with 15 drivers. There are only six light car drivers
who drive when the yellow light follows the red light
(YFR).

3. Result

Motorcycle riders ride more when a yellow light follows
a red light, and light car drivers ride more when a yellow
light follows a green light. This situation is in accordance
with research?”, The percentage of vehicles crossing an
intersection when facing a dilemma by violating a red light
is 11.6% according to the definition of dilemma zone I
while definition II results in approximately 10.8% of
violations covering different types of vehicles.

This research shows that when the yellow light is on,
many motorcycle continue to drive at the intersection with
a countdown timer, as in Fig. 6, Fig. 8, Fig. 10, and Fig. 12.
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This research in line with the results suggest that

Countdown Timers worsen safety at signalized
intersections, and thus their removal should be
considered?”.

It was found that CST devices can reduce drivers'
decisions to pass through intersections by 15%, change
driver violation rates, and increase driver aggression,
causing drivers to be more aggressive when waiting for a
green light 3. This is consistent with the findings of this
investigation, namely that motorcyclists drive more
aggressively when the light is still yellow.

4. Conclusion

After tabulating and calculating the data, the following
conclusions are reached: 1. The number of bikers and light
vehicle drivers present during the occurrence of the yellow
lightning are 31 motorcycle and 15 Light Vehicle. 2.
Motorcycle riders and light car drivers both speed when the
yellow light flashes, but the number of motorcycle drivers
is greater. From the results of the tabulation and
interpretation above, it can be concluded that the
installation of the Countdown Timer at the Pilangsari
intersection triggers drivers to pass through the intersection
when the signal turns yellow.

In this research there are still many shortcomings.
Further research is needed with more data involved and
involving more types of vehicles, not just light cars and
motorcycle.
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Nomenclature
APILL  traffic signaling device
AFD average fixation duration
CcDT countdown timer
CR circular red
CST signal countdown timers
HV heavy vehicle (vehicle)
IHCM  Indonesia High Capasity Manual
LED light-emitting diode
LV light vehicle (vehicle)
MC motorcycle (vehicle)
RSCT  red signal countdown timers
ISCD  traffic signal control devices
YFR a yellow light follow red (sec)
YFG a yellow light follow green (sec)
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