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NMPUNOXEHUE HA TEXHUKUA 3A  APPLICATION OF TECHNIQUES

AHAJIN3 HA USOBPAXEHWUA NPU
OLUEHKA HA BbHLUHH
XAPAKTEPUCTUKU HA ANLA

3natuH 3nateB, Mapusa Hukonosa,

MnameH AHeB
Pe3rome: B

cratudaTa e HanpaBeH

cucTeMaTMyeH aHanu3 Ha  [AOCTbMHUTE B
nuTepartypara HOpMaTMBHU meToau n
M34yucnMTEneH anapat 3a onpegensiHe Ha

BBbHLUHN XapaKTEPUCTUKM Ha anua. AHanu3bT e
HanpaBeH B 3aBMCMMOCT OT HOpMaTMBHaTa
ypenba; metoauTe 3a onpeaesiHe napameTpu Ha
ANUa; Bpb3ka Mexay Te3n napameTpu; MeToau
3a MaTeMaTU4yecKo OofnmncaHue KOHTypa Ha dnua.
MpeaoctaBeH e npumep,  AeMOHCTpUpaLL
NPUNOXEHMEe Ha TEXHWKM 3a obpaboTka Ha
n3obpaxeHus npu aBTOMATUYHOTO MorlyvyaBaHe
Ha napameTpu Ha Anua U ONUCaAHWETO UM 4Ypes3
MoZen Ha KoHTypa uM. [MonyyeHute pesyntaTtu
nokaseaT, Ye e Heobxoanuma eavHHa MeTOAMKa,
OasvpaHa Ha geTanneH aHanua Ha dopmMarta Ha
anuaTta, C KOeTo fJa Cce  yOoBreTBOPSAT
M3NCKBaAHUATA 3@ TOYHOCT  OTpaseHn B
HOPMaTUBHUTE JOKYMEHTH.

Kmo4oeu Aymu: MNapameTpy n mogenu Ha
anua, AHanu3 Ha n3obpaxxeHus

YBoa

KayectBOTO Ha sMuUaTta ce cBbp3Ba C
npeanovnTaHuaTa Ha notpebutenute mn ce
OLeHsABa nocpeacTBOM  rpyna  metoawm,
JaBally  OCHOBHUTE  XapaKTEPUCTUKM  —
npecHoTa, Terno, pasmep u dopma, Kakto u
eneMeHTuTe My — 6enTbK, XXbATBK U Yepynka.

FOR IMAGE ANALYSIS IN
ASSESSING THE EXTERNAL
CHARACTERISTICS OF EGGS

Zlatin Zlatev, Mariya Nikolova,
Plamen Yanev

Abstract. The paper presents a
systematic analysis of the normative
methods available in the literature and a
computerized apparatus for determining
the external characteristics of eggs is
made. The analysis is made depending
on the legal framework; methods for
determining egg parameters; relationship
between these parameters; methods of
mathematical description of the egg
contour. An example is shown
demonstrating the application of image
processing techniques to the automatic
obtaining of egg parameters and their
description through a model of their
contours. The results show that a unified
methodology based on a detailed analysis
of the egg shape is needed to satisfy the
accuracy requirements reflected in the
normative documents.

Keywords: Eggs parameters and
models, Image analysis

Introduction

The quality of the eggs is related to
consumer  preferences and is
assessed by a group of methods
giving the main features - freshness,
weight, size and shape, as well as its
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OT rmegHa To4ka Ha nNoTpebuTensa TernoTo Ha
ANLETO € OCHOBHA XapaKkTepucTumKa.
dunanyecknTe N MeXaHU4HM CBOWCTBA Ha
anuarta ca doakTop, BNMsieLL npu
NPOEKTUPAHETO N NPaKTUYECKOTO M3MOoSi3BaHe
Ha  obopygBaHe 3a  TpaHCNOPTUPaHeE,
copTupaHe, nakeTMpaHe W  CbXpaHeHue.
OcHoBHUTE bM3myeckn napameTpu ca oopma,
pasmep, cpeneH anaveTtbp, MMOLL,
cdepuyHocT, Terno, obem [1,12].

Bbpxy onucaHneto Ha dopmata Ha
anuata 4pe3 mMaTemaTUyeckum Moaenn ce
paboTun oT roanHu [4]. MNMpunoxxeHneTo Ha Te3un
MOZENM € KaKTO B NTULEBBLACTBOTO, Taka U B
npoMuIneHnTe TexHonornn. [lpumepn 3a
TOBa Ca SAVUEBUOHW MENHWUM 3a YyTauKu;
ANUEBMOHM KaHanu 3a BoAa; Kyneta Ha
aBToMOOMNM ¢ anueBuaHa dopma; MOBUNHM
TenedoHn C dopma Ha anua;
BMCOKOrOBOPUTENN; pa3paboTBaHu ca
XNagunHiumM 1 nepanHn MallivMHKM C TakaBa
dopma.

AHanmsbT Ha dopmaTa Ha sguua ce
npuvnara B NTULEBBLACTBOTO MPU OLEHKA Ha
nopoaM MNTMUM, NpU KPbCTOCBAHETO Ha
nopoau.

B nocnegHute roguHu [1,9] ce pabotu
BbPXY MPUIOXKEHNETO Ha TEXHUKW 3a aHanu3
Ha n3obpakeHus KaTo Obp3 n
HepaspyLnTeneH MeTos Npu COpTUPaAHETO Ha
Kokowm ganua. MaTtemaTu4eckoTo onucaHue
Ha dopmaTa Ha suuaTa ce npunara B Te3u
MeToau.

Upe3 KOHTypa Ha AMLUETO, MNOMy4YeH CbC
cuctema 3a nonyvaBaHe u obpaboTka Ha
n3obpaxeHus ce onpeaenar NAOLL,
nepMMeTbp, rongama u Marska oc, pPasfvyHu
KoednUMEHTN KaTO KoepuuMeHT Ha bopmara,
€KCLEHTPULMTET, NITbTHOCT.

Lenta Ha ctatmata e [ga ce Hanpasu
aHanu3 Ha CbllUecTByBaluTe MeToauM 3a
OLEHKa Ha BBLHLLHM XapaKTEpPUCTMKN Ha anua,
KOUTO Ca noaxodswuM 3a Wu3non3saHe B
cMcTeMM 3a nosnyyasaHe, obpaboTtka n aHanms
Ha n3obpakeHust.

elements — egg white, yolk and shell.
From the user's point of view, the egg
weight is an essential characteristic.

Physical and mechanical properties
of eggs are a factor influencing the
design and practical use of transport,
sorting, packaging and storage
equipment. The basic physical
parameters are shape, size, mean
diameter, area, sphericity, weight,
volume [1,12].

The description of the shape of
eggs through mathematical models
has been working for years [4]. The
use of these models is in both poultry
and industrial technology. Examples
are egg mills for sludge; ovoid water
channels; carriages of oval-shaped
cars; mobile phones in the form of
eggs; speakers; refrigerators and
washing machines with such shape
have been developed.

The analysis of the egg shape is
used in poultry farming when
assessing breeds of breeds when
breeding breeds.

In recent years [1,9], the use of
image analysis techniques has been
dealt with as a rapid and non-
destructive method in the sorting of
hen eggs. The mathematical
description of the egg shape of is
applied in these methods. Through the
egg contour obtained with an image
acquisition and processing system, an
area, a perimeter, a long and a short
axis, different coefficients such as
shape coefficient, eccentricity, density
are determined.

The aim of the article is to analyze
existing methods for estimating
external characteristics of eggs that
are suitable for wuse in image
acquisition, processing and analysis
systems.
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U3noxeHue
Knacudmkauma Ha saunda. Cnopen
EBponelickns craHgapt [2,5,7,10], npmuet n B
bbnrapus, kokowuTe Anua ce pasgendart Ha
ABa OCHOBHM Knaca:
v Knac A — npecHu qiua, 3a OMPEKTHa
KOHCYyMaLus;
v Knac B - ganua,
npepaboTtkBa  3a
HEXPaHUTENTHWN LENu.

npegHasHa4eHn 3a
XpaHUTEJTHN 7

Exposure

Eggs classification. According to
the European Standard [2,5,7,10]
adopted in Bulgaria, hen eggs are
divided into two main classes:

v Class A - fresh eggs for direct
consumption;

v Class B - eggs intended for
processing for food and non-food
purposes.

Table 1 shows the weight in g of the
eggs and the class they fall under this
indicator.

For comparison, data for Canada,
the United States, and Brazil is
presented. The European rules do not
include very large and very small eggs.

Table 1.
Classification of hen eggs

B Ttabnuvua 1 e nocodeHo TernoTo B g Ha
AMua 1 Knaca B KOUTO nonagaT cropen To3u
nokasaten. 3a cpaBHeHWe ca npeacTaBeHu
faHHn 3a KaHapa, CALWl v bBpasunua. B
EBponencknute HopMuM He nonagat egpu u
MHOro Marku anua.

Tabnuua 1.
Knacudumkauma Ha Kokowum anuya

EBponencku
cTaHgapT, KaHapa, CALl, Bpasunus,
Knac OnucaHune Terno, q Terno, g Terno, g Terno, g
Class Description European Canada, USA, Brazil,
standard, mass, mass, g mass, g mass, g
g
Eopu ) Hap 66
J Jumbo 70 71 Above 66
XL Mioro ronemu 73 63 64 60-65
Extra large
L Tonemu 63-73 56 57 55-59
Large
M Cpennn 53-63 49 50 50-54
Medium
Marnku Mog 53
S Small Under 53 42 43 45-49
= MHoro marnkm ) MNopn 42 35 Mog 49
Peewee Under 42 Under 49
MapameTpu Ha anua. OcHoBHUTE Eggs parameters. The basic egg

napameTpu Ha anue ca onucaHu B Tabnuua 2.
Te morat ga 6baaT onpeneneHn ot ronsimMa oc,
Manka ocC, Mfow, Mofy4yeHn OT ABYMEPHUS
KOHTYp Ha sauueto. PagunycbT mexay KpauHa
TOYKa W UEHTbP Ha 3aTBOPEHUSA KOHTYp i,
nrowita Aegg, mm? u nepumetbpa Pegg, mm ca
OCHOBHMWTE MapameTpu, N0 KOUTO ce U3dncnaBaT
KoepmumeHTnte Ki — koedmumeHT Ha dopmara, Pegg perimeter, mm are the basic
KoedULMEHT Ha OTHOLLIEHNe Mexay avameTpute  parameters for calculating the
Ki. coefficients K; - the coefficient of
form, the ratio K of the diameters.

parameters are described in Table
2. They can be defined by a long
axis, a short axis, an area derived
from the two-dimensional contour of
the egg. The radius between the end
point and the center of the closed
contour, the Aegyy area, mm?, and the
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Tabnuua 2. Table 2.
MapameTpun Ha AnLUa Egg parameters
MapameTbp Ha anue Popmyna OnucaHue
Egg parameter Formula Description
= \/(xi —x)?+ i —y)?, i=12,..,n
Paguyc, r Xi,Y; — KOOPAMHATK OT KOHTYpa Ha AWLETO
Radius coordinates of the egg contour;
X¢,Ye — KOOPANHATY Ha LIeHTbpa Ha TEXECTTa Ha SNLETO
coordinates of the center of mass of the egg;
0=0-21r;
n .
1 N-OpoW TOYKN OT KOHTYpa Ha
%’ Acgg Aegg = Ez ;741N SinAB ANLETO
i=1 number of points of contour of
the egg
n
Mepumetbp, P
%W 99 Pogg = Z V1214120 — 21,217, ,2ncosAg -
i=1
D — ronama oc
06eM, Vegq 4 D d\? Long axis;
Volume Vegg = §”§(§) d — manka oc
short axis
WpoeanHa nnoul, Aigeal _ mdD
Ideal area ideal — "4
Mnouwt Ha MMHUManeH
NPaBOBLIbAHUK, An, Apr=d.D -
Area of bounding box
KoebuLMeHT Ha v Vs, — 00eM Ha cTaHaapTHa
nakeTuoane. K K. = 99 KYyTVS 33 NakeTnpaHe
—La Vv v = :
Packaging coefficient Vv volume of a st;tg)r(m.dard packing
KoeduuneHT Ha p_ 2
K K, egg
dopmara, K; F= -
Coefficient of form egg
EkcueHTpuumreTt, K, D
Eccentricity Ky = d’ 100
OBanHocT, ¢ _ Py’ -
Ovality 4Tt g
Okpbrnexoct, R R 1 )
Roundness “c
OTHOLLEHVE Ha NNOLLM,
Ka K, = Aegg _
Relationship between Aigear
areas
OTHOLLEHVE Ha NNOLLM,
KAM _ AEQQ
S Ky = -
Relationship between Ay
areas
B . B Relationship between egg
‘b3Ka Me napamMmeTpu Ha Avla. .
P Ay nap P d parameters. In literature are reported

nnTepatypata Ca AOKnaaBaHu pelleHnd Ha

decisions of the functions describing the

HKUMS, OnucBalla Bpb3kata Me . . .
pyHKU t pv EK‘D'y relationship between the basic
OCHOBHM MapameTpy Ha fuue C JMHEWHW, . .

parameters of egg — linear, quadratic,
KBagpaTU4YHKW,  EKCMOHEeHUManHu  Moaenw, . - )

exponential models describing with
OonucBaLLM C AocTaTbyHa TOYHOCT Bpb3KaTa - o . .

sufficient precision the relationship

MeXxay napameTpute Ha anueTo [1,6,9].

between the egg parameters [1,6,9].
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B Tabnuua 3 ca npeacraBeHn TbpceHUTe
BPb3KM MeXOy OCHOBHM NapamMeTpu Ha
anueTo — maca, obem, nnoLl, MNTbTHOCT.
MocoyeHa € HaW-BMCOKaTa CTOWMHOCT Ha

Table 3 presents the relationships
between the basic egg parameters —
mass, volume, area, density. The
highest regression coefficient R? value

KoedoMUMEHT Ha  perpecus R? npu is indicated using different models
n3nonssaHe Ha pasnu4yHu Moaenu, describing the relationship between the
onucealy Bpb3kaTa Mexay nocoveHute — specified parameters.
napameTpu. Table 3.
Tabnuua 3. Dependencies between egg
3aBMCMMOCTU MeXAay napameTpu Ha snua parameters
MNapameTbp Ha anue dopmyna 2 OnucaHue
R max -
Egg parameter Formula Description
_ D — ronama oc Ha sanue;
m = f(d,D) 0,32 d — manka oc
A — 00ouw Ha
MUHVManeH
NpaBOBbIbAHUK
m = f(AW, K d, D) - Area of bounding box;
Kt —koedULMEHT Ha
dopmarta
Coefficient of form;
_ Pegg — NEPUMETHP
Mﬁﬂ(;a;,sm m=f (P egg) 0.89 Perimeter,;
_ Aegg — MOOLY
m = f(Aegg) 0,94 gg,lb\rea;
_ Vegg — 06EM
m= f(Vegg) 0,92 Volume;
m = f(d) 0,85 -
m = f(D) 0,39 -
m = f(k;) 0,36 -
_ K1 — eKCLEeHTPUUNTET
m = f(K,) 0.1 Eccentricity;
Maca Ha YepynkaTa, Mgpey Mgpenn = f(m, D) 0,51 -
Mass of the shell Mepey = f (M) 0,99 -
OebenviHa Ha YepynkaTta,
lshell shell - f(D) 0,54 -
Shell thickness
egg f(d D) B -
%! Vegg egg f(m) - -
olume p — OCTpOTa Ha anueTo
Vegg = 1) 0,99 sharpness of the egg
Aegg = f(m,d, D) 0,59 -
Mnowl Ha anue, Aeqgg Aegg f(d D) -
Egg area Apgg = f(m) 0,99 -
Aegg = f (Vegg) 0.9 .
[NbTHOCT Ha ANLIETO, Pegg _ ) )
Egg density Pegg = f (M)
[MNbTHOCT Ha YepynkaTa,
Pshell Psheu = f(m) - -
Shell density

Mopgenu Ha sinua. OCHOBHUTE hOpMM Ha
anua ca gedouHupanu ot Ctogap M KONekTuB

Egg models. The main forms of eggs

are defined by Stodar et al.

[8].
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[8]. N3cneposatenute npencraBat
ABYMEPEH CUIyeT Ha ganuaTta u 1M3nonsear
anropuTbM 3a OMUCaHWE Ha BCHAKO OT THX.
Knacudgukaumara e HanpaBeHa Mo [Ba
OCHOBHM  KpUTEPUS —  CUMETpUA 1
enuncoBnaHocCT (durypa 1).

Researchers present a two-dimensional
silhouette of eggs and use an algorithm
to describe each of them. The
classification is based on two main
criteria - symmetry and ellipticity (figure

1).

CumeTpuyHa AcumeTpuyHa CunHo acMMeTpUYHa
Symmetric Asymmetric More asymmetric
CunHo &
enuncoBuaHa
More elliptical WS
- o
o e, T
€ €
EnnncosungHa ‘
Ellipticity ;
|
-
Cunno
cthepuyHa -
More spherical ;

dur.1. Dopmu Ha anLa

[BYMEPHUAT KOHTYp Ha suue Moxe pJa
ObOde onucaH C ypaBHEHWs B MonsipHa wunu
[AeKapToBa KoopAaMHaTHW cuctemu. B Tabnvua
4 ca npeactaBeHU MO-4ECTO W3MOM3BaHU
MOJernu 3a onucaHve Ha KOHTypa Ha fanua
[3,9,11].

Ta6nuua 4.

OnucaHue Ha KOHTYpa Ha suue ¢
napameTpu4Hu ypaBHEHUS

Fig.1. Egg forms

The two-dimensional egg contour
can be described with equations in
polar or rectangular coordinate
systems. Table 4 presents more
commonly used models for describing
the egg contour [3,9,11].

Table 4.

Description of egg contour with
parametric equations

dopmyna OnucaHue
Formula Description
x = 0,78D.cos (ﬂ) sin@
’ ' 4 0<gp=<sm
y =—=D(cosp — 1)
d D
x=|5- Z(l —cos) | (1 + cose)
D=d=0
_ (d D 1 ) )
y = 7~ Z( —cos(¢) | sing
x=d.co(ps<p o < |r|
y = D.coszsimp
_ D((c —2)cosp + ¢+ 2)(cosp + 1)
X = 2 1>2c=0
y = D.sing
1
- _ 1
x=5 D.cosp + r(p)cose (@) = E(d + ¢+ (c — d)cosp)
y = r(@)sing
x =d.cosp _
y = (D + c.cos@)sing ¢=0.1
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_ k.cotD(Vk? — 2sin2D.sins — k) + 2sins
(k2 — 2sin2a)sins — k
1
y = EcscD. cots (k — k2 — 2sin2D. sins)

k =sinD.x + cosD.z
k? > 2sin2D

x =1.cosp + (a+ b.cosp)cosp
y = (a + b.cos)sing

x =1.cosf + (a + b.cosB)cosb
y = (a + b.cos8)sinb. cos6
z = (a + b.cos8)sinb.singp

_(d D . 2(p) 14
x = E—Esm o) (1 + cosyp)

d D o 0=0..2m
y = (5 - Esm E) sing
=D? D
_desz ZbZV].—D\/E (p:OZT[
r(p) =
h
Mpumep Example

[MpenocrtaBeHnTe  OOCTBNHW  MeTOAN U Accessible methods and
MaTemMaTU4eCKn 3aBUCMMOCTM MoraT ga 6bgat  mathematical dependencies

N3non3eaHn Npyv GE3KOHTaAKTHO M3MEpPBaHE Ha
napameTpu Ha srua.

B Hacrosiwata pabota e cbCTaBeH
anropuTbM 3a oOnpedensiHe Ha OCHOBHM
napameTpu Ha snua OT SINOHCKU MbAMbAbLM
Yypes UBETHU LMPPOBU N300paKeEHUS.

Ha curypa 2 ca npegcraBeHu etanute Ha
paboTa Ha NpeanoXeHnst anropuTbM.

presented can be used in non-contact
measurement of egg parameters.

In this paper, an algorithm has been
developed to determine  basic
parameters of Japanese quail eggs
through color digital images.

Figure 2 shows the stages of the
proposed algorithm.

a) OpurnHanHo 6) GuHapHo B) o6paboTka Ha o
r) napameTpu Ha snue
nzobpaxeHue nzobpaxeHue nzobpaxeHue
PSR > . . . d) egg parameters
a) original image b) binary image c) image processing

®dur.2. OTaensiHe Ha KOHTYpP Ha AnLe B
n3obpaxeHue

N306paeHusitTa ca nony4eHun C
nHayctpuanHa Bugeokamepa DFK41AUO02
(The imaging source inc.). 3acHeTn ca oOT
pa3sctosiHne 85 mm. M3non3saHo e AnogHo
ocBeTrneHve ¢ 6enn ceeTognoan ¢ Han-ronsim
WHTEH3UTET Ha cBeTnunHata npu 450 nm wu
uBetHa Temnepatypa 6000 K. 3a
KanmbpmpaHe nO pasMep € M3MNon3BaH
wy6nep ¢ ToyHocT 0,05 mm. KanubpupaHeTto

Fig.2. Separation the contour of an egg
in an image

The images are obtained with an
industrial video camera DFK41AU02
(The imaging source inc.). They are
captured from a distance 85 mm. Diode
lightning is used with white LEDs with
the highest light intensity at 450 nm and
a color temperature of 6000 K. A caliper
with accuracy 0,05 mm is used for
calibration by size. Calibration is at 11
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e npu 11 pixmm. WM3nons3saH e 3eneH (poH
(RGB=[58 122 78]).

Mony4yeHOTO M30bpaxeHne C pesontoums
640x480 nukcena e GuHapuaupaHo C npar Ha
OuHapmzauma 0,5, Bbpxy nonyy4yeHoTo
OvHapHO wu3obpaxeHne ca  MNpPUIoXeHU
cnegHute obpaboTku:

v @untpupaHe ¢ cduntbp oT TMn Disk
M3rnona3eall KeagpaTtHa MaTpuua C
pasmep 2.R+1, R=0,1;

v/ 3anbnBaHe Ha OTBOpPM, C KOETO ca
N34YNCTEHN NETHAaTa, C KOUTO € OLBEeTeHa
Yyepynkarta Ha S1LeTo;

v' lNpemaxBaHe Ha KOHTypu C NnoLl, no-
mMarnka oT 10 nukcena.

OnpepgerneHn ca manka oc, ronsiMa oc,
nepuMeTbp n nowy, Ha ANLETO.
OTKNOHEHVETO OT pasmepuTe Ha ronsgma u
Manka OC, u3MepeHnm C wybnep u cC
npeanoXxeHus anroputbm e 1,5-2 mm.

3a onucaHve Ha sanue e u3nons3saH
mMoaen, npeactaBeH ot Yamamoto [11]. Ton
ce onncea C:

x =d.cos@

y = (D + c.cos@)sing

KbaeTo d e manka oc Ha anueTto; D — ronsama
oc; ¢=0..360; c¢c - kKoedMUMEHT Ha
N3ObIMKEHOCT.

Ha dwvrypa 3 e npencraBeH npumep 3a
BNUSHMETO  Ha  KoedUUMEHT ,C“  BbpPXy
nonyyaBaHna Mogen Ha anue. BusyanuaupaH e
3aMbfHEHUS KOHTYP Ha AWLETO, MOory4YyeH 4ypes
anroputbM 3a obpaboTka Ha M300paKeHus u
KOHTYpa, onvcaH 4Ype3 Moden.

pixels/mm. A green background is used

(RGB=[58 122 78]).

The resulting image with a resolution
of 640x480 pixels is binary with a
threshold of 0,5. The following
treatments are applied to the resulting
binary image:

v' Filtering, using a Disk filter using a
square matrixof 2R + 1, R =0.1;

v Filling of holes, which cleans the
stains with which the egg shell is
stained;

v Remove contours with an area of
less than 10 pixels.

A short axis, a long axis, a perimeter
and an egg area are defined.

The deviation from the dimensions of
a long and a short axis measured with a
caliper and the proposed algorithm is
1,5-2 mm.

A model depicted by Yamamoto [11]
was used to describe the egg. It is
described by:

(1)

where d is the short axis of the
egg; D —long axis; ¢ = 0...3600; ¢ —
coefficient of prolongation.

Figure 3 shows an example of
the effect of coefficient ¢ on the egg
model obtained. The filled contour
of the egg obtained by the image
processing algorithm and contour
described by model is visualized.

¥mm

1% 20 28 0 35 a0 48 15 2‘3 2"-

) a5 15 20 % I i

¥,

c=1, de=5.89

=25, de=4.26

=45, dz=7.18

®ur.3. BnuaHue Ha koedpnLmeHT ,,c“ BbpXy
Mozen Ha sinue

Fig.3. Effect of coefficient "c" on an egg
model
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3a onpegenaHe Ha pasnukata Mexay
ABaTta KOHTypa € W3MNon3BaHO EBKNNO0BO
pa3cTosiHMe, ONMcaHo Ypes:

To determine the difference between
the two contours, an Euclidean
distance is used, described by:

n
dg = Z(dn’ -
i=1

kbgeto de e EBKNMOoOBO pascTosiHuE;
i=1...n — OpPOM TOYKM B KOHTYypa, OMMCBaLL
anueTo; dq, do — pa3cTosHUA Mexay LeHTbp
Ha TexecTTa M BCsSika Touka OT KOHTypa,
Nofy4eH no n3obpakeHne 1 No Mmogern.

Pesyntatute nokaseaT, Yye koeduUMeHT
,C‘ OKasBa 3Ha4yMMO BIMSIHWE BbLPXY
TOYHOCTTa Ha NoNy4YeHNsa MOAES Ha ANLIETO.

3akno4veHue

HanpaBeH e cuctemaTuyeH aHanmM3 Ha
CblLIECTBYyBaLUMTE HOPMATUBHW MeToau W
N34NCNUTENEH anapaT 3a onpegensiHe Ha

BbHLUHM  XapakTepUCTMKM  Ha  snua,
CBbP3aHu C:
v Knacudvkaupss Ha qrua  cnopepg

HopMaTuBHaTa ypenba;

MeToau 3a onpegensiHe Ha NapameTpu

Ha anua;

Bpb3ka mexay napameTpu Ha a1ua;

MeToam 3a MaTeMaTMyecko OnuMcaHue

Ha ABYMEPHM KOHTYpY Ha snua.
lMpeocTaBeHVsT npumep Mokas3ea, 4e
M3NON3BaHETO Ha TEXHMKW 3a MOoSlydYBaHe,
obpaboTka n aHanu3 Ha M3obpaxeHus ca

v

v
v

noaxopasiLy MHCTPYMEHTapuym 3a
onpedensiHe napaMeTpu Ha siua wu
OMUCHMETO MM  4pe3  MaTeMaTU4ecku
mMoZenw.

3a nonyyaBaHe KOHTYpUTE Ha snua OT
n3obpaxeHna M onpegensHeTo  Ha

OCHOBHMTE MM NapaMeTpu e Heobxoaumma
eavnHHa meToauka. Han-ectectBeHo e Ta3u
MeToavka ga 6bae ocHOBaHa Ha OeTaunneH
aHann3d Ha dopmata Ha  gauuarta.
My6nukyBaHuTe nNo Temarta maTtepvanu ca

di)? (2)

where dE is Euclidean distance;
i=1...n — number of points in the contour
describing the egg; di, d> — distances
between the center of gravity and each
point of the contour obtained by image
and model.

The results show that the coefficient
"c" has a significant effect on the
accuracy of the resulting egg pattern.

Conclusion

A systematic analysis of the existing
regulatory methods and calculation
apparatus for determining the external
characteristics of eggs has been made,
related to:

v' Eggs classification according to
regulations;

v' Methods for determining egg
parameters;

v" Relationship between egg
parameters;

v" Methods for mathematical description

of two-dimensional eggs contours.

The example presented demonstrates
that the use of image acquisition,
processing and analysis techniques is an
appropriate tool for determining egg
parameters and their description through
mathematical models.

To obtain the eggs contours from
digital images and to define their basic
parameters, a uniform methodology is
needed. It is most natural that this
methodology is based on a detailed
analysis of the eggs shape. The
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AOCTa OCKbAHM MO OTHOLUEHVME Ha TakaBa
MeTOoAMKa.
My6nukyBaHuTe pes3yntaTi, CBbp3aHu C

n3mepBaHe napameTpu Ha anua,
onpeeneHo He yaoBneTsopsiBat
M3NCKBAHMSATA 3@ TOYHOCT, KOMTO ca

OTpa3eHn B HOPMATUBHUTE [LOKYMEHTMU.
TakaBa cuTyaumsi MHOTO TPyOHO MOXe Ada
Oboe msberHarta, Tbh KaTto WM3crneaBaHUTE
00eKkTM ca OMOMOrMYHK, OTKIMOHEHWETO Ha
TEXHUTE XapaKTEPUCTUKM € FroNsiMO.

INutepatypa

materials published on the subject are
rather scarce in terms of such
methodology.

The results published related to eggs
parameters measurement definitely do
not meet the accuracy requirements that
are reflected in the normative
documents. Such a situation is very
difficult to avoid since studied objects are
biological, the variation of their
characteristics is large.
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