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ABSTRACT

Gamefowl owners and cockfighters have a variety of ways to
tell whether a gamefowl is battle-ready or not. One of these is
through the condition of the gamefowl droppings. A dropping
that is not too wet and not too dry indicates that the gamefowl
is at its peak condition. This paper presents an image
processing based gamefowl dropping’s color composition
system that aims to recognize a dropping from a peaked
gamefowl. This system will make use of a recognition
algorithm and a color composition algorithm (using RGB) to
solve the problems encountered using the manual method of
dropping monitoring. Different samples were used to verify
the system’s accuracy and based on the analysis, the system
was able to get a success rate of 100%. This shows that the
system is fully functional and effective in providing a solution
to solve the common problem of gamefowl owners and
cockfighters.

Key words : Color composition, dropping, image processing,
gamefowl.

1. INTRODUCTION

Between 1965 and 2003, animals have been heavily
associated with entertainment due to an increase in leisure
time for both men and women [1]. Animal entertainment
includes wildlife-watching tourism and blood sport. Despite
blood sport being illegal in a lot of countries because of
animal cruelty, became prominent [2]. Bullfighting,
dogfighting, and cockfighting were some of the most popular
forms of blood sport [3]. Cockfighting is known as a tradition
that lets two gamecocks fight inside a cockpit, it evolved
together with the gamecocks [4]. This game became popular
not only in the USA but also in parts of Latin America and
Southeast Asia particularly in Indonesia and the Philippines
[5]. The combatants, referred to as gamecocks, are specially
bred birds, conditioned for increased stamina and strength [6].
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Game fowls come in different varieties and there are many
different rules for cockfighting [7]. The first documented use
of the word game fowl denotes the use of a cock in a game or a
sport. In cockfighting, the game fowls are equipped with
either metal spurs which are called gaffs, or knives tied to the
leg area where its natural spur was partially removed [8].

To ensure that the game fowls are in their best condition
before fights, they are being conditioned even months ahead
of the scheduled fight [9]. Vitamins are given to improve
game fowl health and conditioning activities which are
patterned to what is best for that specific game fowl is applied
[10]. The training for a gamefowl is not different from how
boxers are being trained [11]. A game fowl that is at its best
condition may exhibit the following characteristics: the
gamecock’s face and bottoms are fully red, keeps on moving
on its scratch pen, shows active and aggressive behavior,
accustomed to noisy and crowded places, and having a head
knocking syndrome. Another indicator used by cockfighters
to determine battle preparedness is the gamefowl droppings
[12].

A normal gamefowl dropping can be on a shade of brown,
green, yellow, white, black, or a combination of these colors.
Droppings on normal ranges may vary based on the gamefowl
diet, time of the year, and overall health [13]. Cockfighters
often consider the droppings as an early indication of illness
and/or battle preparedness. When closely observed, game
fowl droppings are firm, either wet or not. The moisture
content in the body of game fowls is crucial especially when
fight time is nearing. A dehydrated gamefowl can show signs
of weakness and can faint easily while on the other hand,
having too much water inside the game fowl’s body can make
it too slow and may cause bleeding. Therefore, in spotting a
battle-ready gamefowl, droppings which are not too dry and
not too wet — a firm dropping is observed [14].

Signs and characteristics are being considered in determining
whether a gamecock is at its peak condition to fight [15]. A
gamecock that is at its best condition may have the following
characteristics based on cockfighters’ experience: the
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gamecock’s face and bottoms are fully red, keeps on moving
on its scratch pen, shows active and aggressive behavior,
accustomed in noisy and crowded places, and having a head
knocking syndrome. The condition of the gamecock
droppings is also used as one of the best indicators of a
gamecock’s readiness for battle.

To make use of the droppings as an indicator for battle
preparedness, it must be evaluated the moment it was excreted
by the gamefowl. The color composition of the recognized
droppings will be extracted for this study. Study of [16]-[20]
used also the power of image processing as a tool for data
analysis.

2. METHODOLOGY

The materials and methods used in this analysis are discussed
in this section.

2.1 Hardware Specifications

In creating the system, a camera with a maximum photo
resolution of 3280x2464 pixels and with a supported video
resolution of 1080p30, 720p60, and 640x480p90 will be used.
The use of a camera with an infrared filter for low light
applications is also considered. As for processing, Laptop as
Acer Aspire E14 E5-473G-304W, with specifications shown
in Tables 1 and 2.

Table 1: Computer Hardware Specifications

Specifications

CPU Intel Core i3-5005U Dual-core 64-bit @ 2 GHz
GPU NVIDIA GeForce 920M

Operating System Windows 10

‘Wi-Fi Standard 802.11 a/b/g/n/ac

RAM 4Gb DDR3L SDRAM

Internal memory 1 terabyte

Primary Storage Drive Technology = Hard Disk Drive

Battery Life 5 hours
Dimensions 249x 343 x 245 mm
Table 2: Camera Hardware Specifications
Specifications
Image Sensor 1080p Full HD
Video Quality Up to 2 megapixels and 30fps recording
Image Quality 16 megapixels
Interface USB 2.0
Compatibility Windows and Mac OS
Wide — angle
Mountable to both laptops and LCD monitors
HI-Fi microphone
2.2 Method

Figure 1 shows the methodology in determining the colors of
an object, the method used the combinations of the colors in

RGB plane by tweaking the values of each RGB channel to
get a specific range that encompasses a specific color.
Considering that in the image processing of the system it is
required to determine the objects’ color and its percentage.

The color composition of the droppings will be extracted
(limited to brown, green, orange, white, and red). Results will
be used for further evaluation of the dropping condition such
as determining vitamin deficiencies, illnesses, and others but
is not under the scope of this project.
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image then n

using the|
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Figure 1: Methodology of CoCo-Dropping
3. RESULTS AND DISCUSSIONS

To verify the developed algorithms, different dropping
samples were used for the testing as shown in Tables 3 and 4.
The system was able to extract the color composition in terms
of their percentage (limited to red, green, orange, brown, and
white). However, there are slight differences between the
actual colors present in the droppings and the color
percentages generated because of the lighting conditions.
Dropping conditions can now be monitored easily because the
system was able to detect and recognize the droppings from
the moment it was excreted by the gamefowl. It is observed in
the results of the testing that the system can save images of the
recognized droppings, create a CSV file containing values for
color composition, and send a notification to the user through
SMS.

Table 3: Testing Results

Test Case

Results Description

COLOR
COMPOSITION
USING DROPPING
SAMPLE 1
(BROWN
WELL-LIT)

COLOR
EXTRACTED:
RED - 0%
GREEN - 0%
ORANGE - 0%
BROWN - 35.87%
WHITE - 20.57%
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COLOR
COMPOSITION
USING DROPPING
SAMPLE 2
(BROWN CLOUDY)

COLOR
EXTRACTED:
RED - 0%
GREEN - 0%
ORANGE - 0%
BROWN - 46.47%
WHITE - 6.36%

COLOR
COMPOSITION
USING DROPPING
SAMPLE 3 (GREEN
WELL-LIT)

COLOR
EXTRACTED:
RED - 0.06%
GREEN - 22.13%
ORANGE - 0%
BROWN - 4.21%
WHITE - 69.1%

ORIGINAL PICTURE

COLOR
COMPOSITION
USING DROPPING
SAMPLE 4
(ORANGE
WELL-LIT)

COLOR
EXTRACTED:

RED - 0%

GREEN - 0.19%
ORANGE - 23.24%
BROWN - 1.01%
WHITE - 58.17%

ORTGINAL

PICTURE

COLOR
COMPOSITION
USING DROPPING
SAMPLE 5 (RED
WELL-LIT)

COLOR
EXTRACTED:
RED - 18.96%
GREEN - 0.52%
ORANGE - 1.85%
BROWN - 2.92%
WHITE - 71.93%
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Table 4: User Notification SMS Results

Description

Test Case

i 73% 1 1636 | SMS RECEIVED BY
USER CONTAINING
CONDITION AND
MESSAGE] DROPPING COLOR
1631 COMPOSITION

condition = conditioned
red_percentage=0.07
green_percentage=0.0
orange_percentage=0.67
brown_percentage=0.0
white_percent=1.58[FREE
SMS DEMO, TEST
MESSAGE]

16:32

condition = conditioned
red_percentage=0.01
green_percentage=0.08
orange_percentage=0.01
brown_percentage=0.23
white_percent=34.1[FREE
SMS DEMO, TEST
MESSAGE]

16:33

4. CONCLUSION

Based on the results of the testing conducted on the developed
algorithms, it is clear that the image processing techniques
applied in making the system were correct and effective. From

the analysis of the results, it can be inferred that the accuracy
of detecting and recognizing the droppings’ colors depends on
the angle at which the camera is placed. The recognition
algorithm was able to recognize the dropping because the
camera was able to capture a wider scope due to the angle it is
placed. As for the color composition, lighting conditions must
be considered because how light reflects on the droppings
affects the determination of colors. The system was able to
perform other operations very well including the saving of the
recognized droppings, generation of CSV file containing
color composition, and the user notification through SMS.
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