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Development of Egg Incubator for Detecting Embryos in Chicken Eggs
Using Digital Image Processing Techniques
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ABSTRACT

The development of the innovation of egg incubator at the present still lacks effectiveness in
detecting embryos inside eggs for separating the eggs without embryos from the incubator after the
incubation period of 1 to 9 days and for reducing the problem of hydrogen sulfide (H,S) from the other
eggs inside the incubator in their incubation period of 18 days. The objectives of this research were: 1)
to design and construct the egg incubator for detecting embryos in chicken eggs by using digital image
processing techniques and 2) to find the effectiveness of the constructed incubator. The research tools
were: a temperature and humidity sensor set, an egg turning control system using an electric gear
motor, and a still image camera set. The research results showed that the digital image processing
system displayed in white color when detecting the eggs without embryos and it displayed in black

color when detecting the eggs with embryos during the incubation period of 9 to 18 days. The results
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from the experiment on the temperature and humidity control system revealed that the temperature

value of the system could be adjusted by its automatic system with a value in the range of 34°C-37.8°C

and the humidity value with the range 65 to 69%. And the results gained from the experiment on the

effectiveness of egg hatching of 48 eggs showed that on average, 45 fertile eggs, 3 infertile eggs, O

cracked egg, O rotten egg, and 93.75% of hatchability rate were found.

Keyword: Egg incubator, automatic control system, digital image processing system.
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gﬂ‘ﬁ 2 Arduino Uno Board [7], (1) USB connector, (2) Analog Inputs, (3) Digital 1/0 port
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Process & Control Systems
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RH = Y2100 (5)
v

f

RH = P2 100 (6)
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Weo RH A9 ANNTU&NNS
v, fe Ysunaletreglueinie
Ve fe Ysunaleunivinlienniadusa
P, #o anuduletnfeglueinia
& 9 Y doqu Y
P, Ao Ausuletndvinlienniadusn

2) N11508NKUVTZUUNI5TULAA DUl URLILAY X
uaZWAU Y fg stepper motors Imﬁlmgauﬁmuﬁﬁm
firmunlilussaziumis Jsnszurunstuindours
gNATUANNITINIUMEUDIA Arduino Uno laevin
nsindeudiilonienmuionisifudoyanimisay
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Faedesilnly wazlunszuiunisifiudoyaniwds
dmsuasransgeunilululasldnannisdesly
fhenslivaenueadi (LED) iievinisdesuasinuly
lAfdesnsiuteyanmiuiioluasiamdisey
nmelulddisnssuiunisuseuiananniineaniy
syuUsmluli F99zgnaruaunnsiuiuUein
Raspberry Pi 3 [28] avuanslasaadnenistuindeuss
U7l 14

FPUUUTEUIANG DUANINA

R P19 (Touch screen LCD Display)

A/ Camera

A& LED

X-axis

JUT1 14 nMseenuwuUsEUUNSTULAGRU XY-axis

3)  wAlAIsn1TUsEIaNAd Y 1MNINAIN DA
(Image Processing) luunArsddedldnmisdildan
nszvIunnsaienniladeguiiia deazegluguuuy
2 mE RGB [29] meldwannisnisulasainaldu
Ansgaudng (RGB  to Wunisudaeen
seAUAN (Grayscale) Fslun1smnassasmen 0 wie
1 fudesiinisiinundfiiioninnseload
(Threshold) TneAluseaudmazuansdasiuiudai
fA1vesduIuinea (Pixel) JA19EAUANETISUUS

sonilu 256 szau Nldavgiuasssiuiu 8 Jn [30]

Gray)
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R9e 0-255 YoyaninAdneaseaudiniiile
Awnflaranaiiinanyainatesazuasiudud

' v a

A1 WArA1TEAUEMILINAETAIAINETI1ININTY
vouiududuni annssuiunisaenanluunany
ot lawaunriulusunsy Python U Opency e
T491us2uAU Raspberry Pi3 longrsdiusz@nsnm

FuneumsUsrianady i wAIneadildlu
ﬂﬂiﬁﬁﬂﬂ%ﬂﬂfﬁngﬂﬁ 15

R

adiA

N

A2V

Convert the images
RGB to Gray

LT oo oo oo $ ________ -

Level Processing :
graythresh

v

Output images

JUN 15 Tunpunsuszalanady1anmainea

SNEEINITMTIUIUNNLLES (Pixel) vosn Il
U3nausunmens winmuuslinmaaneaiifowin
YDININ 256x256 @1usarinualuilendy fixy)
lnedgannuanssien3nduasnin [30] 91naun1s
il

L) fL2) L3 .. (1,256)
) 22 23 .. 2256 | (7
f(xy) 3 f3) G2 33 ... (3,256)

f2%6,1) (2%62) (2563) ... (256,256)

PNEUNTAINAIFUNTN VAT fixy) 1 Tun1s
AMMUAAIAIIULLY (Intensity) YBIANTNAUAILS
(xy) V0999619 9 [30] Insazunuasziv 0 1Jude
(Binary Image = 0) wagsysu 255 (Hudvn (Binary
Image = 1) ansadaszvinmstudnnuinsadagy
fi16 (n) LﬁaﬁwmmmmgmwuLm%ﬂsz?ﬁwiﬁlwﬁ
“1” §1u 24 pixel Fa3uTl 16 (1)

159

ofojift]o]o

€

(n) Teyanmddnea () gUuuumnIng

JUN 16 fegunsiasgngUiuuaning

4) wdnnN1sIUsEaANSAImNsiinluanneIasiien
assvuluased [25] leannaunisaail

(Hatchability : H) = | M | x 100 @)
Nhe
e H  fe onsnisilnly (Sovag)
Nfe fie Suulivigauauysal

Nhe A8 3nuulaninnaun

4. WaN153Y
N15NAABILAZNTIATIZINAINATD Tl Tias
Juanansoagunansmaaesldseil
4.1 nanseanuuULazasIAIosinlddmiunis
psramiseululilivsuansiegudeluid

JUN 17 wanmsesnuuuwazasaesosiinly

(1) 7-Segment Display, (2) Touch screen LCD
Display, (3) Camera board, (4) ‘qmuama%mi
FuiAdeuwnu x-y, (5) LED, (6) YaNemesnauly uaz
(7) pasewh
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szognanlunsiinlduannanisvaassdegud 21

E B Test-1
B Test-2

B Test-3
1

e -
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