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Abstract - PLC or Programmable logic controller is used to
control a mechatronics system using specific functions. Basic
PLC functions such as timing, sequencing, controlling and
relaying are to be implemented. The basic programming logic
and ladder programming is to be studied and implemented. The
intelligent or “Smart Traffic Control” is one which would be
able to calculate the vehicle density in a lane at a 4-way
crossing and then decide the priority automatically using a
program. In practical situations sensors are used to detect
presence of vehicles in a lane and calculate the density and
sends an interrupt signal to the control unit. In PLC the status
of the sensors are checked and certain logical operations are
performed to decide which lane is to be serviced first. Under
low density condition it would operate sequentially. Ladder
diagram is to be developed for the implementation of the same
in PLC.

Key Words: Programmable Logic Controller (PLC), NO
(Normally Open), NC (Normally Closed), R (Red), Y
(Yellow), G (Green),

1. INTRODUCTION

A traffic light is a collection of two or more-colored lights
found at some junctions and pedestrian crossings which
indicates whether it is safe and/or legal to continue across the
path of other road users. Traffic Control Systems are used at a
point where there are more than two paths for passage of
vehicles or wherever passage is to be given to pedestrians to
cross a road. Itis also used wherever two paths cross each other
thus creating a four-way lane.

In Indig, traffic lights are widely used both on major roads and
in built-up areas.

Their numbers have increased exponentially since they were
first invented in 1868.

In our country the traffic control system is mostly based
on sequential logic. There are three lights red for stop,
yellow for get ready and green for go. Each light operates
for a given period one after the other. The programming is so
done that two lanes won’t have the green light at the same time.
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The traffic control system at a certain places are even controlled
manually by traffic personnel but human error calls for
automation to prevent undesirable incidents on road. The traffic
signals control the vehicle movements.

Today, traffic congestion is a major issue in many cities
throughout the world. In developing countries, the problem is
extremely serious. Day by day the utilization of vehicles is
increasing in large numbers. So the result of this vehicles is
traffic that continue to operate on the way at the same time.
Traffic lights are the most practical method of traffic control.
In various cases, we notice that these signs fail to effectively
restrict traffic when one lane has more traffic than alternate
routes. Because of this, that particular path is more crowded
than others.

In a traditional traffic control system, the signal light for
a particular road is illuminated is always constant. This system
becomes more complicated and harder to operate. In our traffic
light control system project, we are using traffic density control
so that we will be able to monitor the traffic density and control
the delay of the traffic signals automatically with the help of
PLC.

The number of vehicles in each lane are counted to
determine the traffic density. There will be four sensors in four
distinct lanes, and as a car goes over the sensor, it will sense
the vehicle. It uses a PLC Ladder programming method to
compute or monitor the vehicle densities of a 4-way lane and
then automatically assigns preference to the particular lane.

The study's major goal was to create and deploy an intelligent
traffic control system. The created system is capable of sensing
the presence or absence of vehicles within a specified range and
adjusting the length of traffic lights properly. The technology
can help to solve traffic congestion by using mathematical
algorithms to Calculate the proper timing for light to illuminate.
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Fig 1: Overall PLC Block Diagram

B. COMPONENTS

1) COUNTERS WITH ADDRESS:

COUNTERS ADDRESS
Counter (To count C5:0
vehicles of lane 1)

Counter (To count
vehicles of lane 2) Cs:l
Counter (To count
vehicles of lane 3) C5:2
Counter (To count
vehicles of lane 4)

C5:3

Table No 1: Counters with address

2) SOFTWARES TO BE USED:
SR NAME QUANTITY PURPOSE
NO.
1 PLC (Allen 1 -
Bradley Micro
Logix 1400)
) Software used For _
1-RS Logix programming.
2 — RS Linx
3 Communication 1 To transmit the
Cable data from PC to
(RS232/Ethernet) PLC
To
transfer/downlo
ad the Ladder
into Plc.
Table No 2: List of Software’s used
3) TIMERS WITH ADDRESS
TIMERS ADDRESS
Timerl (Red Signal) T4:0
(Ton For lane 1)
Timer2 ( T4:1
(Ton For lane 1)
Timer3 (Green ) T4:2
(Ton For lane 1)
Timer4 (Red Signal) T4:3
(Ton For lane 2)
Timer5 ( T4:4
(Ton For lane 2)
Timer6 ( ) T4:5
(Ton For lane 2)
Timer7 (Red Signal) T4:6
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(Ton For lane 3)

Timer8 (
(Ton For lane 3)

Timer9 (
(Ton For lane 3)

Timer 10(Red Signal)
(Ton For lane 4)

Timer 11(
(Ton For lane 4)

Timer 12(
(Ton For lane 4)

) T4:7
T4:8
T4:9
) T4:10
) T4:11

5) DIGITAL OUTPUTS WITH ADDRESS: -

Table No 3: Times with Address

4) DIGITAL INPUTS WITH ADDRESS: -

SRN | NAME OF | QUANT | ADD | PURPOSE
@) DIGITAL ITY RESS
INPUTS
1 Proximity 4 1:0/2, | To detect
Sensors 1:0/3 | the vehicle
(Inductive
Type) |:O/4,
1:0/5
2 Push 2 1:0/0 | To start and
Buttons 1:0/1 | stop the
program

SRNO. | NAME QUA | ADDR | PURPOSE
DIGITAL NTIT | ESS
OUTPUTS Y
LEDs 12
For Lane | Red Signal 0:0/0
1
0:0/1
0:0/2
For Lane
2 Red Signal 0:0/3 To display
the traffic
0:0/4 | signals
0:0/5
For Lane | Red Signal 0:0/6
3 0:0/7
0:0/8
Zor Lane Red Signal 0:0/9
0:0/10
0:0/11

Table No 4: Digital inputs with address

Table No 5: Digital Outputs with address
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C. ALGORITHM: -
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vV
SEQUENCE NO 2
FOLLOWS

YES

g
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SEQUENCE NO 4
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SEQ NO 5 FOLLOWS

eeé

SEQUENCE NO 6
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%
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eé

NO SEQ NO 7 FOLLOWS

SEQUENCE NO 8
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Vi

STOP

Fig 2: Algorithm

When we start our program, as per our above algorithm

If the number of vehicles in the lane 1 is greater than 0 then the
sequence no 1 (G, R, R, R) will follow and then after that the
sequence no 2 (Y, Y, R, R) will follow and if the number of
vehicles is 0 then directly the sequence no 2 (Y, Y, R, R) will
follow.

Similarly, If the number of vehicles in the lane 2 is greater than
0 then the sequence no 3 (R, G, R, R) will follow and then after
that the sequence no 4 (R, Y, Y, R) will follow and if the
number of vehicles is 0 then directly the sequence no 4 (R, Y,
Y, R) will follow.

Similarly, If the number of vehicles in the lane 3 is greater than
0 then the sequence no 5 (R, R, G, R) will follows and then after
that the sequence no 6 (R, R, Y, Y) will follow and if the
number of vehicles is 0 then directly the sequence no 6 (R, R,
Y, Y) will follow

Similarly, If the number of vehicles in the lane 4 is greater than
0 then the sequenceno 7 (R, R, R, G) will follows and then after
that the sequence no 8 (Y, R, R, Y) will follow and if the
number of vehicles is 0 then directly the sequence no 8 (Y, R,
R, Y) will follow.

After the sequence 8 of the lane 4 completes, the cycle will
again start from the starting i.e., lane 1 and it will again
continue to follow its conditions which we have given in our
ladder program also which we can see in the algorithm.

I1.WORKING

In this project by considering prototype, first consider total 4
different lanes as shown on layout diagram i.e., Lane 1, Lane 2,
Lane 3, Lane 4 and each lane has three different lamps i.e.,
Red(R), Yellow(Y), Green(G), so total 12 lamps are there as
shown below

Lane1-R, Y, G
Lane2-R,Y, G
Lane3-R,Y, G
Lane4-R, Y, G

So, when there are vehicles in each lane at that situation the
ideal condition of glowing of lamps of each lane should be as
follows.

Sr No. Lanel |Lane2 |Lane3 |Lane4
1 G R R R
2 Y Y R R
3 R G R R
4 R Y Y R
5 R R G R
6 R R Y Y
7 R R R G
8 Y R R Y

Table No 6: - Sequence of operation of traffic signals when
vehicles are present

As we are using sensors in our model to detect whether there
are vehicles present at that particular lane or not. If there is
vehicle at that particular lane then the green lamp of that
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particular lane will glow otherwise it will directly glow the
yellow lamp of that respective lane. And this cycle goes on.

As shown in above table no.6 when there are vehicles at each
lane that means the count of vehicles is greater than 0 then the
green signal of each lane should glow, so as vehicles are there
at lane 1 so green lamp of the first lane will glow and at the
same time the red lamps of other lanes will glow. If in case
there are no vehicles in lane 1 then the second condition will
execute i.e., the yellow signals of lane 1 and lane 2 will glow
while other remains red.

Similarly, as vehicles are there at lane 2 so green lamp of the
Second lane will glow and at the same time the red lamps of
other lanes will glow. If in case there are no vehicles in lane 2
then the Fourth condition will execute i.e., the yellow signals
of lane 2 and lane 3 will glow while other remains red.

Similarly, as vehicles are there at lane 3 so green lamp of the
Third lane will glow and at the same time the red lamps of other
lanes will glow. If in case there are no vehicles in lane 3 then
the Sixth condition will execute i.e., the yellow signals of lane
3 and lane 4 will glow while other remains red.

Similarly, as vehicles are there at lane 4 so green lamp of the
Fourth lane will glow and at the same time the red lamps of
other lanes will glow. If in case there are no vehicles in lane 4
then the Eighth condition will execute i.e., the yellow signals
of lane 1 and lane 4 will glow while other remains red.

Below table shows the glowing of lamps of each lane when
there are no vehicles in any lane out of 4 lanes.

Sr. No Lanel |Lane2 |Lane3 | Lane4
1 Y Y R R
2 R Y Y R
3 R R Y Y
4 Y R R Y

Table No 7: - Sequence of operation of traffic signals
when there are no vehicles.

As per above table no.7 if there is no vehicle at any lane then it
follows the cycle of glowing of lamps.

There are four different IR sensors are connected in four
different lanes. The purpose of this sensors is to detect the
presence of vehicles only. Also, in programming we used four
different up counters one for each lane

l.e.C5:0 for lane 1,
C5:1 for lane 2,
C5:2 for lane 3,

C5:3 for lane 4.

For each counter when the accumulator value is equal to preset
value then it's done. So here in this we provided the done bit of
that respective lane's counter to the green signal of that
particular lane. As we have used two types of conditions for
each lane

l.e.,1) when the vehicles are greater than or equal to one
2) When the vehicles are less than 1 i.e.,0

So, the counter is done only at that time when the accumulator
value is equal to preset value and we put

Preset value as 1. So as per our first conditions when there is
vehicle at that particular lane then the green signal of that
particular lane will glow. In programming we have also used
different timers. The purpose of these timers is to provide delay
to that particular signal.

Now we will consider one example:

1.1) When the vehicles of lane one is greater than or equal to
one: as vehicles are there at lane 1 so firstly the IR sensor will
detect the vehicle it will go live it's receiver's output signal to
the counter i.e. for lane 1:C5:0.As we have already put the
preset value in that counter as 1 .So the Done bit of that counter
will turns on .As in programming we have provided this done
bit to the timer i.e. T4:0.and the TT bit of this timer is given to
the green lamp of lane one i.e.0:0/2.

So, the green lamp will be in on state for the time period
provided in the timer.

While the same TT bit is used for the red lamps of other all
lanes. For the above conditions we used NO contacts for those
particular lamps. So that the green lamp of lane 1 and red lamps
of other 3 lanes will only remain in on state while all other
lamps will be in off state. So as mentioned in table no 6...its
first sequence

i.e.,, G R, R, Rwill execute. Like this the sequence of operation
of traffic signals of each lane will be as per vehicles in that
particular lane.

111.CONTROL STRATEGY:

As we all know that in traditional traffic signal system the
sequence of operation of traffic lamps of each lane is fixed. And
since the delay of each lamp is fixed so the overall time for
completion of one cycle of glowing of lamps will be more and
it will remain constant for all the conditions i.e. When there are
no vehicles then all the other vehicles will stop for more time
though there are no vehicles in particular lane.so in this project
the most important control strategy is going to implement with
the help of IR sensors which are connected in each lane. The
purpose of this sensors is to detect the vehicle only.so that we
get to know whether there is vehicle or not at that particular
lane.
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So, sensor will detect the vehicles and give count to PLC. In
program we have used counters for each lane to count the signal
by IR sensor. So, the most important part of controlling strategy
is that, it checks whether there is vehicle present or not and
according to that the glowing of lamps and sequence of
operation of lamps of each lane will execute. Hence it will
reduce the time of waiting of other vehicles for no reason.

IV.CONDITIONS:

In this project

There are two conditions on which we have worked.

1) When the vehicles count at particular lane >= 1.

2) When the vehicles count at particular lane < 1 (i.e.,0).

For these above conditions we have used two different compare
type instructions from the RS-LOGIX software i.e.

1) GREATER THAN OR EQUAL TO instruction
2) LESS THAN instruction

With the help of first instruction i.e., Greater than or equal to
instruction we are taking the reference value as 1 so the
instruction is whether the count of vehicles of that particular
lane is greater than or equal to one. If count of the counter of
that lane is greater than or equal to one then and then only this
instruction will execute. And the glowing of lamps will be
according to sequence mentioned in table no 6.

With the help of second instruction i.e., less than instruction,
we are taking the reference value as 1 so the instruction is
whether the count of that particular lane is less than one. If
count of the counter of that lane is less than one i.e., 0 then and
then only this instruction will execute. And the glowing of
lamps will be according to sequence mentioned in table no 7.

Since we have provided these two instructions for each lane.
And according to the counters count of each lane the sequence
of operation of lamps of that respective lanes will be as per table
noéor7

V.PROGRAMMING:
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Fig 3: Ladder Program
VI.CONCLUSION:

With the increasing development of transportation, the increase
in vehicles traffic is suffering from unprecedented challenges.
The system can improve the efficiency of traffic control, and
also is a kind of intelligent traffic control system, so, it can
automatically adjust the time length of the traffic lights based
on the road and seasonal changes, to reduce the crossroads
vehicles stagnation, relieve traffic congestion and improve
traffic control system optimal control. In a

Word, the future will trend towards the development of
intelligent control direction.

Countries all over the world are also actively taken measures to

enhance a high-speed and improve energy-efficient the
prevailing environment, making a contribution to energy
conservation and emission reduction.
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