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(Automatic recognition of cattle by muzzle point)
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suuaradunmsuaduiiluy nsfvesiBusasfueifouiiomsfivesuaznisildailasty Wwenil
Fuduituuudaniidsdimsldegdsieliifntgmiuatafamdnd ludagtulddnslduasAng
Animal biometrics iieszyfdaisgraunsvaneiioantymsnuatainmdnd Wuszuuiildlunns
W wazdunvednintdnvazianzveuari aunsalilunisandlaudazililaeiliide
Judgmauatainindad (Kumar et al., 2016) Muzzle point vaslakAag@difunLses Beads
(yu) uag Ridges (09) UTIIal Muzzle point Tianusnszydanulald FeiuduuuiaduidTed
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Convolutional neural network (CNN) #3elassungUszamuuuneuligdudadu “Deep
learning” ‘UizmwﬁaﬁﬁwmiLLaﬂaqﬁﬂisﬂawmgUaaﬂm U veu & JUNI9 Tag#l CNN fifnsos
w39 Filter lumsnsiaaeuifieusnasdUsznouvesgUuazindudesifinsesnanesiinsosdion
AdNuESUT (Pasul, 2019)

Deep belief network (DBN) iunisideunuunisvineuvedlasanawadUszamvasuyue i
TnUlRUANIowadIIUIUNIN LWuUTNaedliszAuAududouLisswed UL Tyl lanainaie
(FA3wY, 2016)

Independent component analysis (ICA) 35n15A1uad MTUnN1TUsnd ey 1uatufinls
sonluesduszneudoslaeBasevnsada (nTa, 2013)

Group sparse-representation classifier (GSRC) Lﬁﬁ%ﬁﬁmﬁmﬂﬂiﬂﬁiLLamﬁ@mﬁﬂwmzwaﬂEJ

' £
aaa =

sUnuudmsugunm devilvisuamitlidadiffundugnirlulddmiunsandinmsdananemy g
foyauazdamsnnandinainvatsvosadoya (Kumar et al, 2016)
nsAATEiafUsEnaudastdmiuandnatsaynla

Kumar et al. (2016) l#AnwuUseuisunismeaesfsifuauulsusiuvesnin Muzzle
point fuAImda AuaINe AunmgUnsalnn oeSurednueildulaemisusuuuy Muzzle
point 181 2 du d@wd 1 amdmsuiinszuuldla 500 &1 Tnsla 1 fasie 6 anuazdud 2 Aeld
dwsunaaeu Taeld 4 suUsiela 1§ 9nM3duveIn M Muzzle point veslausazis Fdludiud 2
uudina Based TumsnaaeuuazUszifiudszannmnnsusaiduiienfuanugndeslunmsuen
Muzzle point Tausagzsa TnsgonImu3ian Muzzle point waxl3 ukensEni1e Beads (Yu) uay
Ridges (509) Wiomsunisiifidnvasane (Figure 1)

Table 1 AawdugTlunsansivesdaneasiiu ICA-LIBSYM Huildiainuulug il 88.50%
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(a) (c)

Figure 1 Depicts the segmentation (a) and selection of region of interests (b, c) for bead and
ridge pattern of Muzzle point images of cattle
Source: Kumar et al. (2016)

Table 1 Identification accuracies of algorithms

Algorithms Gaussian level Identification accuracy (rank 1), %
batch-ILDA 74.40
79.25
85.50
79.50
81.90
83.95
80.70
82.42
88.50
77.75
79.49
8.85
78.93
80.92
83.25

(@]

CCIPCA-LIBSVM

ICA-LIBSVM

ILDA

ILDA-LIBSVM

N —m, O N —m, O N —m O N =, O N -

Source: Kumar et al. (2016)
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Kumar et al. (2018a) AnwdnwazusazuisAoluntiuag Muzzle point Iy SRC tag GSRC
Jualddana3iiu GSRC lngliidasldnsindan1nnisanananyusrInndmsun1sIanuInny
annsaldiuiidneaeaeg msuunUssnanresdneussng 3ddanuiusanesiiu SRC Feazdn
nuIAnyn13nszatevessy agldndes 20 dauiinialunisatgammtilanag Muzzle point wen
UL Beads (W) uae Ridges (3049) vadla 500 1 (Figure 2)

Table 2 auiiuladn mndeyagunsednvarves Muzzle point hidn n1sld GRSC 1l
dueaaiugn1sld Animal biometrics 1nnBaiuisns GRSC Sefidusramuusughil 95.89%
Fannnii 2 $198¢ SRC Mlunsnaassuuunaiy
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Figure 2 Proposed block diagram of cattle recognition
Source: Kumar et al. (2018a)

Table 2 The impact of biometric feature characteristics of face and muzzle of cattle on the

performance of propose GSRC

Classifiers Muzzle point image database

LBP (O)(%) LBP (N)(%)
SRC 85.96 89.96
Proposed GRSC 93.89 95.89

Source: Kumar et al. (2018a)
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INN1TNAGBIVDY Kumar et al.(2018b) tinana3nsiunisuas Beads (yu) wag Ridges (709)
U3na Muzzle point Wudhuwazianizredausasieniiigasuuwlanieduidou Swmaasdlag
ldndesuun 30 auiniga aydsn1s Convolution Neural Network 3ndnwuaizued Beads wag
Ridges U3taa Muzzle point ifuyafiuendnwaziduvessiumiusazyasegiudoyasunm
Muzzle point 483l 500 7 (Figure 3)

Table 3 333 wuudrassnsBoudissedieanuideidedn DBN wuunsmindnuaziiniva
Adouloafuiinruusiugy 95.99% 333 SDAE wldlunisidhswanendnuazves Beads uag
Ridges U31any Muzzle point fin1nuusiugn 88.76% 35113 CNN dmisunisuendnumizves Beads
way Ridges finuudugn 75.98%

Table 4 HaNSVAGBILAT AT IR IBTUNNYBY Muzzle point lunisvagoumatsads A
wiiugluN1TIEUAIUYNABATY 98.99% 1IN 400 AANWLY

Feature Extraction Classification

B o)

Convolution Pooling  Convolution  Pooling FullyConnectedLayer

Output

RGB image Grayscale image

Figure 3 Block diagram of proposed deep learning based framework for cattle recognition
Source: Kumar et al. (2018b)



Table 3 Illustrates the identification accuracy (%)

S. No. Proposed approach Identification accuracy (%)
1 CNN 75.98
2 SDAE 88.76
3 DBN 95.99

Source: Kumar et al. (2018b)

Table 4 Identification accuracy (%) of CNN, SDAE and DBN deep learning approaches.

Number of feature sets Identification accuracy (%)
CNN SDAE DBN

50 63.75 67.75 65.95
100 67.98 68.65 69.85
150 73.85 71.96 75.85
200 76.75 76.92 77.94
250 79.98 78.67 82.99
300 82.99 85.98 86.92
350 86.75 89.79 94.75
400 95.98 96.92 98.99

Source: Kumar et al. (2018b)

Table 5 Comparison experimental results of analysis

References Cattle (Images) Method Accuracy (%)
Kumar et al. (2016) 500 Cattle ICA-LIBSVM 88.50
(5,000 Images)
Kumar et al. (2018a) 500 Cattle GRSC 95.89
(5,000 Images)
Kumar et al. (2018b) 500 Cattle DBN 98.99

(5,000 Images)
Source: Kumar et al. (2016), Kumar et al. (2018a), Kumar et al. (2018b)
Table 5 L‘ﬁu@’]ﬁ']ﬂﬂ’]ﬁﬁﬂ@'m’ﬁ’]\‘iLU%EJ‘ULﬁﬂUNaﬂWiWﬂa@ﬂ@i@Lﬁ@ﬂLﬁ@ﬁ@uuqﬂ’ﬁﬂﬂﬁqiﬂum‘ag

flaelinsenuaiannndniaealnedsn15andwuy ICA-LIBSYM fiUseansaiwainuwiugn 88.50%
78 GRSC fUszAnSamauwsiugn 95.89% uagds DBN dusednSamaiuuwiuggegai 98.99%
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