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A,BSTRACT
Poultry farming being one of the most lucrative businesses in Uganda has attracted many farmers
to join for commercial purposes which has led to egg production on a larger.scale, This calls for a
way to grade. eggs to remove those that do not meet the market standards especially the ones with
defects on the shells. The automatic egg sorting machine. that uses image processing has been
developed to automatically detect and isolate tb.e eggs with cracked egg shells providing more
efficiency; reduced costs and reliability compared to the traditional .candling methods ofcandling
and observation that employ more 'human labor which comes along with the.related drawbacks.
The system consists of a camera connected to a computer .with a sorting algorithm built in
MATLAB which is interfaced with the Arduino .mega 2560 board on to which two servo motors
are connected via the adafruitrnotorshield that control the movement ofthe eggs.during the sorting
process.
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CHAPTER 1: IN~ODUCTJON
This chapter contains .the background ..problem statement, objectives.justification andscope,

1.1 Background
Poultry fsmnfng is one of the most lucrative businesses in Uganda and the world at large. The
increasing demand for chicken (call it chicken meat) and e~g~ resulting from the, growing,
population and townships across the country providesan opportunity fornew and exi sting farmers
to-cash in on this enterprisejf]. However, tl1~total eggs hiid on a (ann bythe differentbirds also
possess variations in size, color, weight and texture which brings variations in quality standards.

Today, quality ofthe egg is important from several standpoints which can make it acceptable or
rejected by the consumer. The quality of eggs depends on physical make u.p and chemical
composition of its constituent parts, Due to. the diversity in the potential uses, ofpoultry.eggs and
the subsequentconsumer demands that egg quality become extremely difficult to define. Egg
quality is the more importantprice contributing factor in table and hatching eggs. It .is obvious that
quality of egg is important from producer's point of view. One of the biggest challenges for the
poultry industry is to provide consistent quality egg products to the consumer. Thils, breeding
companies are shifting selection emphasis to improved egg quality. Problems associated with egg

quality include: egg shell defect and internal defects which can 'be broadly categorized mto three
groups namely: defects affecting yolk quality, defects affecting albumin quality and defects
affecting overall quality. Egg quality defects are.usually easily resolved, but can be costly if they
are not dealt with quickly[2J. '

Most egg farmers in our country still employ manual means .of naked ,eye observation or candling
for sorting their eggs especially by small scale eggfarm laborers. These methods of sorting require
handling of eggs with care to avoid more cracking, or breaking of the eggs. 'Errors in,readings
.related to operator fatigue and judgment increase since they an depend on the observer. Moreover,
the manual method becomes costlier and more impractical especially when dealing with larger
number of'tEi.ble egg products. In addition, handling egg with bare hands introduces moisture to
the 'egg's snrfacewhicb m~y provide a suitable breeding' ground for bacteria, Prolonged contact
by bumans (Q' fresh eggs poses .risk of Possible contamination of Salmonella enteritis-which are
mostly present on the egg's surface as they pass through the cloaca Of chickens[3]. Farm personnel
especially those from backyard farms are often the victims of such contamination due to lack of
proper hygienic procedures; Increased contact with human hands exposes eggs. to cumulative
fatigue due to manual collection, sorting and packing which also raises the chalice of acquiring
cracks. on the shell, Internal contamination after penetration of Salmonella from the surface may
occur. Such' occurrence poses risks 'to the consuming-public, especially with the increased desire'
of the consumers for raw and. unprocessed eggs) potential risk of salmonellosis categories. The
manual egg quality determination methods ar.e only concerned with the external factors like dirt,
color and major cracks leaving minor cracks. unattended to.

This project has concentrated <;Insorting eggs. by removal of those with cracked eggshells. Some
tests like sniff test, visual inspection, floating test, candling 1S done to check whether eggs are or

1



References
[1] L Erian and C.·J. C. Phillips, "Public understanding wid attitudes towards meat chicken

production and relations to. consumption," Animals, vol. 7, no, 3, 2017.

[2] R. S. Vargas Cruz, L C. Ruiz Salvador, arid M. C. Navas Lema, "Merging Manual arid
Automated Egg Candling: A Safety and Social Solution," Enjbque UTE, voL 9, no. 2, pp.
7()":"76, 201 g. . ..

[3J L'Wybo, D. Potters, K. Plaskie; L Covens, J. M. Collard, and S. Lauwers, "Salmonella in
eggs and egg products," Acta Clin. Be.Jg., vol. 59, no, 4, pp. 232-234,2004.

[41 R. A. Ernst, F. A. Bradley, U. K..Abbott, R. M. Craig" and R- M. Craig, "Egg Candling
and Breakout Analysis," Egg Candling.Break Anal., 20 17. ..

[5) S. C. Yoon, K. C"lawrence, D.R Jones, and O. W. Heitschmidt, "Improved.modified
pressure imaging and software for eggmicro-crack detection and egg quality grading,"
Appl. Eng. Agric., vol. 28, no. 2; pp. 283-293,2012.

[6] T. Van Niekerk, "egg Quality newt," 2014.

[71 B. S. Siver'. "A Brief Introduction to. Deep Democracy," 2005.

[S] A. Neuron, «NNs andintroduction to DLt pp. 1'-17,2015.

[9] A. Krishnamurthyand S..Samsi, ~'MATLAB for Image Processing," Image (Rochester,
N.Y), pp. 1-44,2010.

[10] Logitech, "C170 Webcam,' p. 5991.

[11] Simon Monk, "Arduino Lesson 14. Servo Motors," Adafruit Learn. Syst., vol..I, no.
August,;p.14,2018.

T 12] K. S. malingam, K. R. V. shal, and V. A. Kumar, "Design and Development of Automatic
Rotten Egg Separator-Image Precessing Algorithm," lilt. J. Eng. Trends Technol., vel. 59,
no. 2, pp. 113-116,2018. .

[13] x, Y. Deng, Q. H. Wang, L. L. Wu, H. Gao, Y;·X. Wen, and S~C. Wang; "Eggshell crack
detection byacoustic impulse response and support vector machine," African J. Agric.
Res., vol, 4, no. 1, pp. 40-48,2009.

22


	Mugumya 1.pdf
	Mugumya 2.pdf

