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Abstract— Poultry farming is one of the most progressive
enterprises where millions of broilers are produced every year.
Improvement on poultry farms includes systems where the basic
needs of broilers are addressed. I-Light is an improved lighting
system that incorporates three (3) major factors in the growth of
broilers — color, photoperiod, and light intensity. This system
compared the existing traditional lighting system (TL) and LED
lighting system (LL) between the improved system in terms of
broiler growth and at the same time determined the mortality
rate and power usage. Arduino Mega Microcontroller and an
LED sensor were used to control the light intensity. The
performance was assessed by comparing the average weight and
mortality of the chickens as well as the power usage within the
conduct of the experiment. The results determined that the i-
Light system performed better than both TL and LL systems. In
terms of growth, the i-Light system demonstrates its ability to
outperform TL and LL as seen by the fact that the i-Light
system’s weight gain on the final week of experimentation is
55.45% heavier than TL and 36.36% heavier than LL. It was
also shown that the system logs the lowest mortality rate
compared to the TL and LL system which records a 30%
mortality rate which is more ideal than the 50% shown on TL
and 40% for LL. The power usage results show the savings from
the electricity consumption of the three systems. It shows that the
i-Light used the least electricity. The i-Light system is 75.44%
more efficient than the TL which saves up to 95.914 PHP
monthly. On the other hand, i-Light is 63.12% more efficient
than LL which saves up to 53.42 PHP per month. This study
proved the system to be advantageous in terms of growing broiler
chickens and power saving. Based on the results of the tests, it
has been determined that using the i-Light Lighting system

instead of the TL system and LL system is a viable option for
poultry farmers.
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I. INTRODUCTION

Poultry farming, most commonly referring to chickens, is
the practice of keeping and breeding animals to obtain meat or
eggs. It is currently one of the most forward-thinking animal
enterprises. The Philippines has achieved poultry self-
sufficiency and is a prolific poultry product producer. Millions
of broilers are produced each year, and the country's supply
keeps up with demand. The Philippines produced 431.77
million metric tons of chicken in the third quarter of 2020 [1].
However, in September 2021 it was reported that total chicken
production was at 425.89 thousand metric tons, which was -1.4
percent lower than the previous year’s same-period output [2].
Inefficient poultry management and a slew of devastating
poultry diseases are provoking significant concern. In the past,
chicken farms used only incandescent, fluorescent, or high-
pressure sodium lamps for artificial lighting. Because these
lamps have a fixed intensity and hue, the only variable that can
be changed once they're placed is the length of daily light
exposure [3], chickens get very little vision from an
incandescent bulb. Using fluorescent light tubes is unsuitable
for poultry farms because they are designed for humans, and
chickens perceive them as light and dark stripes.

In previous studies, Light-emitting diodes (LED) are
gradually becoming a substitute for conventional incandescent
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and fluorescent lights for lighting in poultry houses. chickens
raised using poultry LED lighting systems have been found to
produce a higher quantity and quality of eggs, develop into
maturity at a faster rate, and enjoy an improved standard of
health as compared to chickens raised under traditional light
sources [4]. Various light colors have different effects on
behavior and growth performance. They concluded that the
blue light color may improve the birds’ welfare [5]. In
addition, studies about hens, quail, turkeys, geese, and ducks
have looked at the effects of short (blue and green) and long
(orange and red) wavelengths on animal welfare, body weight
increase, and egg production. Blue or green illuminations are
helpful to body weight in chickens and quail, and red or white
illuminations are advantageous to egg production in chickens
and quail. When compared to red light, blue and green lights
promote increased antibody synthesis and immunological
activity [6]. Due to variations in spectral sensitivity, broilers
sense light intensity differently than humans. Greater
knowledge of broiler behavioral reactions to perceived
illumination might assist farmers in enhancing animal comfort
and production [7].

The previous study has been using LED light as an
alternative lighting source for the poultry farm and indicated
the fixed intensity, photoperiod, and color they use. The Blue
light was discovered to have the highest eating frequency, as
well as the calmest birds, as shown by more intensive sleeping,
sitting, and idling behaviors. Red light reduced hostility when
compared to white light. Red light has been shown to hasten
the sexual development of laying chickens [8]. In this work,
the researchers improve the system and address the use of blue
and red LED light as an alternative lighting source on poultry
farms.

Furthermore, the researchers developed an automated
poultry farming lighting system that uses an energy-efficient
light-emitting diode (LED) source that combines the four
different features. In the system, three characteristics of a
lighting system will be considered: the color of light,
photoperiod, and light intensity. For the photoperiod of the
system, the researchers will be using intermittent lighting,
which has a ratio of 2 hours of light and 2 hours of darkness.
For the intensity of light, the researchers used 30 lux and blue
light. Another feature was added to the system in which you
can switch the color of the light to either red or blue LED light
depending on the result you want to achieve. Moreover, the
researchers integrated a light intensity sensor into the system to
optimize the standard intensity required for a poultry farm.

Il. RELATED WORKS

Environmental monitoring in a poultry farm using an
instrument developed with the Internet of Things concept. This
gadget and its companion application allow the poultry farmer
to record and analyze temperature, relative humidity, airborne
ammonia concentration, and luminosity in real-time, allowing
for quick data analysis and decision-making. The LDR (light-
dependent resistor) sensor, which is a light-controlled variable
resistor, was used to monitor luminance. In the dark, the
photoresistor has a high resistance, whereas, in the light, it has
a low resistance [9].
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Implementation of the energy-saving lighting mode in the
poultry-farming house due to the automated control system.
The findings of research utilizing programmable logic
controllers (PLC) to construct software for autonomous control
and maintenance of illumination conditions in bird-keeping
facilities, based on the cross, keeping technologies, and bird
age, are reported. Dimming systems minimize lighting energy
consumption and improve electrical energy efficiency [10].

An loT Monitoring Assistant for Chicken Layer Farms.
The goal of this research is to create a gadget that can be
connected to an app and used as monitoring assistance for
chicken layer farms. The device regulates the lighting of an
enclosed vent-type coop and shows humidity and temperature.
Artificial light management regulates and manages the quantity
of light and duration that artificial lights emit at a certain power
level [11].

Field trials were conducted in commercial broiler houses to
test the effects of various light sources (incandescent and
fluorescent) and light intensity on BW, feed conversion,
mortality, condemnations, field defects, electrical usage, and
electrical costs. Light sources included: 15- and 40-W
incandescent lamps; 5 and 9-W compact, fluorescent lamps;
and 40-W, 1.2-m fluorescent tube lamps. Both incandescent
and fluorescent light sources will adequately support broiler
performance and processing quality. Fluorescent light sources
will provide adequate illuminance at a lower electrical cost,
thereby allowing economic savings without a loss in
production [12][13].

I1l. METHODS

A. Project Design and Specification

)
LCD

)
Tactile Micro- < Lux
Push controller Module
Button
)
LED Bulb Lux Sensor
—

Fig. 1. Block Diagram of the System.

The block diagram of the system is shown in Fig. 1. The
push button allows the user to select a certain light color. The
lux sensor measures the amount of light present in the
environment. The measured lux will then be recorded by the
lux module for it to compute the desired intensity. The
collected data will then be sent to the microcontroller.
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Furthermore, based on the data collected by the sensor, the
Arduino will command the LED Bulb to increase or decrease
the intensity of the light while keeping the optimum light
intensity required for poultry farms while displaying the timer
on the LCD.
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Fig. 2. Flowchart of the System.

The flow chart in Fig. 2 explains how the system works.
The color of the LED light will be manually set by the operator
at first, whether blue or red. Following that, it will go on to
confirm the input choice of the user. The system is designed in
the 2L:2D ratio. It means that it will alternately change the
state of the LED from on to off mode every 2 hours. When the
LED color is chosen, the lux sensor will detect the available
light intensity present in the environment. It can be seen that if
the sensor detects light in the surroundings, whether it is high
or low, the lux module with the help of the programmed
Arduino will set the optimum light intensity required for
poultry farms.

B. Parameters Integrated into i-Light

The different parameters used to develop the i-Light are
shown in Table I. A photoperiod of 2L:2D shows a significant
effect on the body weight of chickens [14]. Moreover, light
intensity equivalent to 30 lux is the standard light intensity for
growing chicks [12]. In terms of color, chicks that are under
blue light manifest a good condition for chick and have a
positive effect on body weight. An LED light was also
integrated because it is more energy efficient compared to
other types of bulbs [8].
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TABLE I. PARAMETERS INTEGRATED IN I-LIGHT
Parameters Values
Photoperiod 2L:2D

Light intensity 30 lux
Color blue
Type of Lighting LED

The light wavelength, strength of light, and duration with
the distribution of photoperiods are the elements that were
found to be critical management techniques in broiler
production [14]. Photoperiod and nutritional management
tactics are important variables in a bird’s health. Commercial
poultry reviews marked the importance of photoperiod in
controlling both behavioral and physiological processes
affecting bird reproduction, health, and performance in broiler
chickens [15]. A previous study conducted shows that
bodyweight in intermittent light (2L:2D) was significantly
better than the control group with other treatment groups
(P<0.05). In addition, the dressing percentage of birds reared in
the (2L:2D) treatment group is greater than the measurements
observed in the control or other lighting programs.

The standard recommendation for growing pullets is to
brood at 30-50 lux [12]. Light intensity manipulation is a
major management tool that affects broiler production and
well-being [16]. According to a past study, light intensity was
the major factor affecting the behavior and health of broilers
[17]. Low contrast light intensity dampened the behavior of
broilers has possible effects.

Various light colors have different effects on behavior and
growth performance. The Blue light was discovered to have the
highest eating frequency, as well as the calmest birds, as shown
by more intensive sleeping, sitting, and idling behaviors. They
concluded that the blue light color may improve the birds’
welfare [5]. In addition, another study shows that blue
illuminations have a positive effect on body weight [18].

Light Emitting Diode (LED) is favored over other
conventional light sources in poultry housing. Broiler
immunity and meat quality responses have been found to
improve when LEDs producing blue, green, and yellow
wavelengths are used. Moreover, an artificial lighting system
for laying hens using light-emitting diodes is beneficial in
reducing production costs [19], [20]. Thus, compared to
incandescent and fluorescent lamps, LEDs have high luminous
efficiency, lower power consumption, and longer service life
when used in broiler production [4].

IV. RESULTS AND DISCUSSION

The actual project is shown in Fig. 3. To prevent corrosion
on the device, the output project was made of an aluminum
composite panel which served as the casing. The sensor was
put on top of the device to ensure that it could detect the
amount of available light in the surroundings. The device has
three pushbuttons for selection and an LCD for display on the
front. The bulb was placed at the bottom of the device. For
pest protection, the Arduino mega and wires were installed
inside the device.
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Fig. 3. The AUDI System.

During the experiment, the chicks were given the same
amount of food and water under traditional lighting (TL), LED
lighting system (LL), and the i-Light system. Based on Table
Il, the i-Light system's gain during week one is 48.68%
heavier than the TL at the same time it is 17.65% heavier than
the LL. Based on the data collected during Week 2, the
effectiveness of the i-Light system was once again
demonstrated. During that week, the growth was 37.97 grams,
compared to only 19.91 grams with TL and 12.89g with LL.
This implies a 47.56% difference with TL and a 66.05%
difference with LL.

Further, during week 3, the i-Light still shows its
effectiveness because it is 36.63% heavier than TL and
26.89% heavier than LL. Finally, like in previous weeks, the i-
Light system demonstrates its ability to outperform TL and LL
as seen by the fact that the i-Light system's weight gain is
55.45% heavier than TL and 36.36% heavier than LL.
Furthermore, literature reviews show that the average weight
gain for chicks with an average feed consumption of 20g is
24q, these show the effectiveness of the i-Light system since it
surpasses the standard weight gain for chicks [21].

TABLE II. AVERAGE WEEKLY WEIGHT GAIN
Average Weight Gain per Week (g)
Setup Week 0 Week Week Week
(Initial) 1 2 3 | Week4
Traditional

Lighting 0 7.79 19.91 24.6 21

LED 0 125 | 1289 | 28.38 30
lighting

I-Light 0 1518 | 3797 | 3882 | 47.14
System

The mortality rate is an indication of whether a system is
effective or not. The higher the mortality rate the less effective
the system and vice versa. The mortality rate throughout the 4
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weeks experimentation process is shown in Table Ill. The
results reveal that the i-Light system logs the lowest mortality
rate compared to the TL and LL systems. The acceptable range
of mortality for 10 chicks is 0-30% [22].

TABLE III. MORTALITY RATE
Power Usage per Week (KWh) Cost
Setup Total
Week | Week | Week | Week (@14/KWh)
1 2 3 4
Traditional | 5 155 | 1902 | 1.856 | 2.086 | 7.966 | Php.111.52
Lighting
LED 1013 | 1165 | 1.328 | 1.225 | 4931 | Php.69.034
lighting
FLight | 34 | 0.276 | 0.307 | 0208 | 1.115 | Php.15.61
System

A portable kilowatt-hour meter was used to measure
the electricity consumption of the three systems. The power
utilization from week one to week four is shown in the table,
demonstrating that i-Light outperforms the TL system and LL
systems. The table shows that the i-Light used the least
electricity. The i-Light system is 75.44% more efficient than
the TL. The researchers found out that we can save money up
to php.95.914 per month when we use the i-Light system rather
than TL. On the other hand, i-Light is 63.12% more efficient
than LL. Using i-Light can save up to PHP. 53.42 per month.
Therefore, it is more cost-effective to use the i-Light system
compared to the two other systems.

TABLE IV. POWER CONSUMPTION
Dead Chicks Mortalit
Setup Week | Week | Week | Week | Week Rate y
0 1 2 3 4
Traditional o
Lighting 0 3 2 0 0 50%
LED 0 o
Lighting 0 0 3 1 40%
I-Light 0 1 1 1 0 30%
System

V. CONCLUSION

Based on the results of the tests, it has been determined
that using the i-Light lighting system instead of the traditional
lighting system and LED lighting system is a viable option for
poultry farmers. Aside from maintaining the optimal light
intensity which improved the chicken's growth, including a
sensor in our system and an LED bulb saves more energy and
money. Moreover, i-Light is seen to have a lower mortality
rate compared to traditional lighting and LED lighting.

Based on the results of the study conducted, the
researchers recommend further study of the i-Light system on
an actual poultry farm. In addition, to further enrich the study,
future researchers may test the effectiveness of red light for
egg production.

29|Page

www.urdc.usl.edu.ph/journals/beai



[1]

[2]

3]

(4]

[5]

6]

[7]

(8]

(9]

[10]

REFERENCES

“Chicken Situation Report: July to September 2020,” Nov. 2020.
Accessed: Mar. 19, 2022. [Online]. Auvailable:
https://psa.gov.ph/sites/default/files/SR_Q3%202020%20Chicken%20Si
tuation%20%20Report_signed.pdf

“Chicken Situation Report July to September 2021,” Nov. 2021.
Accessed: Mar. 19, 2022. [Online]. Available:
https://psa.gov.ph/sites/default/files/attachments/ird/specialrelease/4-
%5Bons-
cleared%5D%20SR_Q3%202021%20Chicken%20Situation%20Report
_v1 ONS-signed.pdf

N. Noble, “Why LED lighting can improve layer and broiler margins,”
Farmers Weekly, Aug. 29, 2020.
https://www.fwi.co.uk/livestock/poultry/why-led-lighting-can-improve-
layer-and-broiler-margins (accessed Mar. 21, 2022).

J. Cao et al., “Effect of combinations of monochromatic lights on
growth and productive performance of broilers,” Poultry Science, vol.
91, no. 12, pp. 3013-3018, 2012, doi: 10.3382/ps.2012-02413.

M. H. Hesham, A. H. el Shereen, and S. N. Enas, “Impact of different
light colors in behavior, welfare parameters and growth performance of
Fayoumi broiler chickens strain,” Journal of the Hellenic Veterinary
Medical Society, vol. 69, no. 2, pp. 951-958, 2018, doi:
10.12681/jhvms.18017.

R. Parvin, M. M. H. Mushtaq, M. J. Kim, and H. C. Choi, “Light
emitting diode (LED) as a source of monochromatic light: A novel
lighting approach for immunity and meat quality of poultry,” World’s
Poultry Science Journal, vol. 70, no. 3. Cambridge University Press, pp.
557-562, 2014. doi: 10.1017/S0043933914000609.

G. Li, Y. Zhao, J. L. Purswell, Y. Liang, and J. W. Lowe, “Feeding
behaviors of broilers at chicken-perceived vs. human-perceived light
intensities under two light spectrums,” 2018. doi:
10.13031/aim.201800875.

B. Huber-Eicher, A. Suter, and P. Spring-Stahli, “Effects of colored
light-emitting diode illumination on behavior and performance of laying
hens,” Poultry Science, vol. 92, no. 4, pp. 869-873, 2013, doi:
10.3382/ps.2012-02679.

W. F. Pereira, L. da S. Fonseca, F. F. Putti, B. C. Goes, and L. de P.
Naves, “Environmental monitoring in a poultry farm using an
instrument developed with the internet of things concept,” Computers
and Electronics in Agriculture, vol. 170, Mar. 2020, doi:
10.1016/j.compag.2020.105257.

I. Y. Loshkarev, T. A. Shirobokova, I. A. Baranova, and S. D. Batanov,
“Implementation of the energy-saving lighting mode in the poultry-
farming house due to the automated control system,” in Journal of
Physics: Conference Series, Nov. 2019, vol. 1333, no. 4. doi:
10.1088/1742-6596/1333/4/042019.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(EnRB) Engineering Research Bulletin
Vol. XXX, No. XXX, 2013

Han’guk T’ongsin Hakhoe, IEEE Communications Society, Denshi J6ho
Tsiishin Gakkai (Japan). Tsashin Sosaieti, and Institute of Electrical and
Electronics Engineers, An 1oT Monitoring Assistant for Chicken Layer
Farms.

“Technical Update-Understanding Poultry Lighting Understanding the
Difference between Lux and Clux.”

E. R. Benson, D. P. Hougentogler, J. Mcgurk, E. Herrman, and R. L.
Alphin, “DURABILITY OF INCANDESCENT, COMPACT
FLUORESCENT, AND LIGHT EMITTING DIODE LAMPS IN
POULTRY CONDITIONS,” Applied Engineering in Agriculture, vol.
29, no. 1, pp. 103-111, 2013.

Z. Hama, H. Mohammed, K. Ali, and S. Rashid, “Intermittent Lighting
Schedule effects on Broiler Production Performance and Carcass
Traits,” Journal of Animal and Poultry Production, vol. 12, no. 1, pp.
27-30, Jan. 2021, doi: 10.21608/jappmu.2021.149448.

K. Schwean-Lardner, B. |. Fancher, B. Laarveld, and H. L. Classen,
“Effect of day length on flock behavioural patterns and melatonin
rhythms in broilers,” British Poultry Science, vol. 55, no. 1, pp. 21-30,
2014, doi: 10.1080/00071668.2013.860211.

A. Deep, K. Schwean-Lardner, T. G. Crowe, B. I. Fancher, and H. L.
Classen, “Effect of light intensity on broiler production, processing
characteristics, and welfare,” Poultry Science, vol. 89, no. 11, pp. 2326—
2333, 2010, doi: 10.3382/ps.2010-00964.

R. A. Blatchford, G. S. Archer, and J. A. Mench, “Contrast in light
intensity, rather than day length, influences the behavior and health of
broiler chickens,” Poultry Science, vol. 91, no. 8, pp. 1768-1774, 2012,
doi: 10.3382/ps.2011-02051.

H. Capar Akyiiz and E. E. Onbasilar, “Light wavelength on different
poultry species,” World’s Poultry Science Journal, vol. 74, no. 1.
Cambridge University Press, pp. 79-88, Dec. 07, 2017. doi:
10.1017/S0043933917001076.

R. Borille, R. G. Garcia, |. A. Na&s, F. R. Caldara, and M. R. Santana,
“Monochromatic light-emitting diode (LED) source in layers hens
during the second production cycle,” Revista Brasileira de Engenharia
Agricola e Ambiental, vol. 19, no. 9, pp. 877-881, Sep. 2015, doi:
10.1590/1807-1929/agriambi.v19n9p877-881.

N. Gongruttananun and P. Guntapa, “Effects of Red Light Illumination
on Productivity, Fertility, Hatchability and Energy Efficiency of Thai
Indigenous Hens,” 2012.

Poultry Farming. Poultry Feed chart and weight chart. Poultry Feed
Chart And Weight Chart | Agri Farming”’

P.D. Warris and S.N. Brown. “Relationship between maximum daily
temperature and mortality of broiler chickens during transport and
lairage” DOI: 10.1080/00071660500393868.

30|Page

www.urdc.usl.edu.ph/journals/beai



