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Abstract: One of most important things now is to create
smart street and smart lighting system to save enormous
electrical energy. Especially Iraq is suffering shortage of
electrical energy generation up to 45%. Because of this,
Iraq needs to save a lot of electrical energy in the entire
country so as to meet the electrical demand and reduce
the large amount of CO2 emission. However, this work
presents a very unique and economic control lighting
system (CLS) for main streets and sidewalks, which can
control the lighting system to give sufficient illumination
to the drivers and the pedestrians simultaneously. And at
the same time, the CLS system can reduce a lot of electrical
energy consumption and the CO2 emissions together.
However, by using these smart systems with the exciting
illumination source in the streets, the CLS can minimize
the electrical energy consumed for the lighting at the
main roads and the footpath by about 60% and can
use the surplus energies to fill the shortage of electricity
in the country. Also, this system will increase the lifetime
of the lighting system which means further decrease in
cost. Finally, this work presents new type of illumination
source, high-intensity discharge (HID), which can reduce
the electrical consumption much more by up to 90%,
when using the CLS with HID.
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1 Introduction

Many countries suffer loss of large amount of money due
to the increase in electricity consumption [1], which
results from the excessive use of electricity in homes,
shops, and other utilities that rely entirely on electrical
appliances. This may cause a noticeable crisis in the elec-
tricity sector. This requires a number of ways to reduce
the burden, the largest being the sources of electric power
in the state, one of the simplest of these methods is the
process of controlling the street lighting [2,3].

In the present, street lighting is required in all regions,
whether rural or urban, so that people understand that
street lighting is a viable option for ensuring the safety
of road users during the night [4]. The regulation of street
lights is relatively simple [5], but the number of streets has
steadily grown as urbanization has progressed [6]. The on-
off operation of conventional lighting of street lamps is
dependent on the chronological period, which is ineffec-
tive and inflexible [7].

A timer and a photocell are utilized in the current
street lighting control system [8]. The timer is set for
5 pm to 7 am to switch on the street light [9]. On the other
hand, the presence of light or electromagnetic-energy
triggers a reaction in the photocells. The photocells can
switch on the street lights automatically, if it is raining or
when the light intensity is minimal [10,11]. Since day and
night conditions are unpredictable, this device is very
inefficient. Sometimes at 7 pm the daylight is still there
but the streetlights are already on. Conversely [12], at
7 am the streetlights are already off in spite of the day
being still dark. As a result, this system is actually ineffi-
cient [13,14].

The street lighting system is built to address the needs of
local residents, such as control of increasing road and side-
walk traffic [15]. To get good efficiency and performance,
modernistic control systems of street lighting should be eli-
gible to adjust the intensity of the light to achieve the best
level of energy utilization. Nevertheless, if there is no utilizer
or no vehicles utilize roads at midnight, particularly in rural
areas, power would be wasted [16,17].
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The proposed street lighting automation system is a
smart system that gives a versatile and effective way to
manage street lighting autonomously. Two sensors (infrared
sensor and light-dependent-resistor sensor) control this
system. Light-dependent-resistor sensor is utilized to sense
darkness to operate the ON/OFF switch.

2 Existing systems

With the exponential development of industries and cities,
the industry of street lighting systems is increasingly
expanding and becoming more complex. In the current
world of electronics and electrical-related technology,
automation, power utilization, and cost-effectiveness are
all significant considerations. Various streetlight manage-
ment systems are designed to control and operate compli-
cated street lighting systems more economically [18]. These
systems utilize modern methods to reduce the energy usage
of a city’s public lighting system. High-intensity discharge
(HID) lamps are utilized in the current work. Currently, HID
is utilized for urban streetlights and is built on the concept
of gas discharge, so the intensity cannot be regulated by
any voltage reduction system as the discharge path is
broken [19]. HID lamps are a kind of electrical gas-discharge
lamp that utilizes an electric arc among tungsten electrodes
within a translucent or clear fused quartz or fused alumina
arc tube to create illumination. Both gas and metal salts are
present in this tube. The gas aids the initial strike of the arc
[20]. As the arc is started, it heats up and evaporates the
metal salts producing plasma, which significantly raises the
arc’s light intensity and lowers its power consumption. HID
lamps are a kind of arc lamp [21]. This causes reduction in
power consumption in the street light system to about 90%
compared with the traditional light system (high-pressure
sodium vapor (HPS) lamp) and increases the lifespan of the
lightning source by 4 times, which reduces the cost of main-
tenance, replacement, and electricity.

3 HPS vs HID

The street connecting the Najaf city and Karbala city has
1,800 street lighting poles. The distance between two
lighting poles is 50m. Every pole has two HPS lamps of
400W. This study replaces the two HPS lamps of 800W
with two HID lamps of 200W [22,23]. In this case, the
consumption of electricity has already been reduced
by 75%. Moreover, the 200W HID lamps give the same
illumination as that of 800W HPS lamps or even better
[24,25].

4 Methodology and assumption

In this work, since there is a large amount of unknown
information or information not available, let us assume
the numbers in highest range to keep the results trustable.

Number of lighting poles between center of Najaf city
and center of Karbala City = 1,800 poles.

Distance between two lighting poles = 50m.
Recent energy consumption for each lighting pole per

hour = 400W.
Average car speed = 100 km/h.
Time of turning ON of the lighting pole = 0.0299.

5 Operating conditions

The project can be summarized as follows.
When the wheel passes near the sensor no. 1, it

senses the presence of the movement near the column
no. 1 and thus equates to the Arduino system, the pre-
sence of a body near the column no. 1 is sensed by certain
frequencies and in turn the frequencies are converted to
electric energy to illuminate column nos. 1 and 2 (Figure 1).
Next the arrival of the wheel near the sensor no. 2 allows
the device of the Arduino to reach the wheel within the
frequency of its role and the closest to the pillar near
the light number (1-2-3) (Figure 2). Then, on the arrival
of the wheel near the sensor no. 3, the same process, where
the former senses the presence of the body near or arrival
of the wheels and allows the Arduino to illuminate the
columns 2, 3, and 4, is carried out and column no. 1 is
turned off (Figure 3). Finally, when the wheel reaches the
specified area of sensor no. 4, it senses the presence of the

Figure 1: Switching ON the light column nos. 1 and 2, while 3, 4, and
5 are OFF.
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body near it and thus works to illuminate columns 3, 4,
and 5 and turn off column no. 2 (Figure 4).

6 Results

The exciting lighting method for 1,800 poles with HPS
lighting source consumes electrical energy for 13 h as
shown in the equation below

( ) =1, 800⁎800⁎ 13 number of lighting hours 18, 720 kW.

While the exciting lighting method with HID lighting
source consumes electrical energy for 13 h as shown in
the equation below

=1, 800⁎200⁎13 4, 680 kW.

However, the consumption of the electrical energy
will reduce by about 60% when using the control lighting

system (CLS) in both type of illumination sources (HID
and HPS) as shown in the efficiency equation below.

The total power used for lighting 1,800 poles by using
CLS with HPS = 1828.8 kW. The efficiency of the new
lighting system for this is

( ) ( )/ =7315.2 18720 ⁎100% 39% which mean the CLS
reduce about 61%.

When applying the HID lighting source with CLS, the
efficiency will be as shown in the equation below

( )/ =1828.8 4680 ⁎100% 39%.

The results show that the CLS will reduce power con-
sumption by about 61% with any type of illumination
source.

Efficiency of the new system with old lighting method.
Efficiency of the HID lighting system with CLS against

the HPS lighting system as the lighting system exist
recently shows as the equation below

(1828.8/18,720)*100% = 9.76%, reduced by about
90% of the total power consumption of normal lighting
by using the HPS illumination source (Tables 1–3).

7 Conclusion

Smart lighting is a lighting technology designed to save
energy, where the control system is set up in light of the
conditions such as having oriented parts. The smart
lighting technology is designed to save energy and main-
tain resources and environment, where its system con-
trols the lighting and modifies the controlling in

Figure 2: Switching ON of the light column nos. 1, 2, and 3, while 3
and 4 are OFF.

Figure 3: Switching ON of the light column nos. 2, 3, and 4 ON, while
1 and 5 are OFF.

Figure 4: Switching ON of the light column nos. 3, 4, and 5, while 1
and 2 are OFF.
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accordance with certain circumstances and rules. The
smart lighting term is based on the lighting technology
that is increased in the process of increased energy and
opening it by controlling the operation of the energy
and opening it. The lighting of the lighting is available
in the light of the energy and service and the construction
of the domes in the lighting of the homes, restaurants and
various facilities, In addition to the lighting streets, traffic
lights, theaters and cinema, and other cities. The smart

lighting technology is often reduced by the sophisticated
lighting lamps that are usually composed of the "LED",
which it has life time longer than the other types of
lighting sources and does not produce heat and wasting
much energy.

Smart control smart lighting technology based on
intelligent control system controls the degree and timing
of lighting the lamps, according to the signals that are
taken by the light sensors in the place. The system works,
for example, on lighting of a particular bulb in the way. If
the person moves from one walk path to another, the
system of the lighting will turn on for him.

Table 1: Total amount of the energy consumed per lighting pole in every 1 h during the lighting time and the total amount of energy
consumed for full time lighting of all the 1,800 poles by using CLS lighting system and HID lighting source

Time period Avg. no.
of cars
per min

Time of turn-on of
each lightning
pole per min

Amount of electricity
consumption for every
light pole per min

Amount of electricity
consumption of each light
pole per hour (W)

The total amount of electrical
consumption of all 1,800
lightning poles per hour (W)

5 pm–6 pm 33 0.9867 3.283 197 354,600
6 pm–7 pm 33 0.9867 3.283 197 354,600
7 pm–8 pm 30 0.897 2.987 179 322,200
8 pm–9pm 25 0.747 2.487 149 268,200
9 pm–10 pm 20 0.598 1.997 120 216,000
10 pm–11 pm 10 0.299 0.995 60 108,000
11 pm–1 am 3 0.0897 0.298 18 32,400
1 am–2 am 1 0.0299 0.099 6 10,800
2 am–3 am 1 0.0299 0.099 6 10,800
3 am–4 am 1 0.0299 0.099 6 10,800
4 am–5 am 3 0.0897 0.298 18 32,400
5 am–6 am 10 0.299 0.995 60 108,000
Total 1828.8 kW

Table 3: Amount the energy consumption per pole for each hour by
using the (CLS) methodology for HID lighting source

Total Amount of electrical energy
consumption for all (1,800) lighting poles
per hour in W with new lighting
method (HID)

Avg. no of cars
per min

354,600 1,418,400
354,600 1,418,400
322,200 1,288,800
268,200 1,072,800
216,000 864,000
108,000 432,000
32,400 129,600
10,800 43,200
10,800 43,200
10,800 43,200
32,400 129,600
108,000 432,000
1828.8 kW 7315.2

Table 2: Total amount of the energy consumed by each lighting pole
in every 1 hour during the lighting time and the total amount of
energy consumption for full time lighting for all the 1,800 poles by
using CLS lighting system and HID lighting source

Time period Avg.
no of
cars
per
min

Time of
turn-on of
each
lightning
pole
per min

Amount of
electricity
consumed
by every
light pole
per min (W)

Amount of
electricity
consumed
for every
light pole
per hour (W)

5 pm–6 pm 33 0.9867 788 197
6 pm–7 pm 33 0.9867 788 197
7 pm–8 pm 30 0.897 716 179
8 pm–9 pm 25 0.747 596 149
9 pm–10 pm 20 0.598 480 120
10 pm–11 pm 10 0.299 240 60
11 pm–1 am 3 0.0897 72 18
1 am–2 am 1 0.0299 24 6
2 am–3 am 1 0.0299 24 6
3 am–4 am 1 0.0299 24 6
4 am–5 am 3 0.0897 72 18
5 am–6 am 10 0.299 240 60
Total 1,016W
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The advantage of several highlights of smart lighting
is 70% reduction in electricity consumed by lights in
households, streets, and other facilities, without affecting
the performance, ensuring their excellent productivity
with current bases and standards. The smart lighting is
changing lighting system in the streets and roads in the
cities, in accordance with the traffic load, accidents and
climate change, the ratio of lighting and raising safety
rates. The most important features of smart lighting can
be illustrated by the electricity is reduce electricity con-
sumption, running cost, emission and the light lifetime.
Finally, the system can reach efficiency more than 90% if
the lighting type has been changed from HPS to HID.
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