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| Systemic Gaps and Inaccuracies

: : Cost and environmental barriers _ . i
Relies on costly chip make registration and Visual inspection is prone to

implantation and specialized management difficult in identification errors and lacks
scanning devices

developing regio traceability
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Various types of animal biometric information
can be used for individuakidentification

O

Nose Print

|

1

Coat Pattern . Behavior, Gait
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Nose Print

An animal's nose print consists of unique, net-like ridges—
similar to human fingerprints—formed during early development,

making it a reliable biometric identifier.

0 Conducted follow-up research from 2 to 12 months of age
0 Verified stability of nose size and nose print characteristics

0 Verified usability of nose prints for Biometric identification
from 2 months of age
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Automated Muzzle Detection and
Biometric Identification via
Few-Shot Deep Transfer
Learning of Mixed Breed Cat

Individual Beef Cattle Identification Identification of Individual
Using Muzzle Images and

Deep Learning Techniques

Hanwoo Cattle by Muzzle Pattem Images
through Deep Leaming

. agronomy ‘MoP . animals MO

Automated Muzzle Detection and Biometric Identification via Identification of Individual Hanwoo Cattle by Muzzle Pattern
Few-Shot Deep Tr. Breed C. Ima, gh D

. animals MbP1

pride
Individual Beef Cattle Identification Using Muzzle Images and
Deep Learning Techniques

10, Gaten e

University of New

i Konkuk University (Korea)
England(Australia)

lowa State University (U.S)
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| A Preliminary Investigation on Horses Recognition Using Facial Texture Features

(ISLEM JARRAYA et al., 2015)

Matrix of features

Features extraction:
* Gabor
et s
Features selection:
= PCA

= LDA

Festures Featuresof
ofhorse 1 hors

e
7 images for testlng

Calculate distance with

training sets:

= Euclidian distance
= DMahCosine distance

3images fortestmg

vVl v2 Vio Vi V2 V10
—_—

(a) (b) {h) (k) U]

Figure I. Marking of the Head: (a): Blaze. (b): Stripe, (h): Star, (k): snip. (I):
Lip marking [9].

Frontal images Right profile images Left profile images

- This paper aimed to create a non-invasive method using facial biometrics, evaluating Gabor and LBP

features for horse face characterization and employing Euclidean and Mahcosine distances for

classification.

- Inthis paper, we captured approximately 50 seconds of video for each horse to obtain frontal, right, and

left profile face images, and we used 3 face images per horse as test images.
- Using the "THoFDRL'2015 database" of REGIM Lab's front-view horse face images, this study achieved a

95.74% recognition rate, demonstrating successful non-invasive horse identification.

-15 -
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| Can we recognize horses by their ocular biometric traits using deep convolutional neural networks?

(Mateusz Trokielewicz et al., 2017)

Conv2D Conv2D Conv2D Conv2D
Ix3x32 3x3x32 5x5x64 5x5x 64

MaxPool MaxPool MaxPool MaxPool FullyConnected
2x2 2x2 2x2 2x2 + Softmax

- This paper investigates the viability of horse recognition using ocular biometrics and deep convolutional
neural networks (deep CNNSs).

- Using the HorseNet-4 architecture, we achieved nearly 80% accuracy on the validation set, and
confirmed the classifier accuracy using ROC curves.

-16 -
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o ANelA] HRES [1/3]
| Deep Learning for Horse Breed Recognition (Habiboliah Agh Atabay, 2018)

Table 1: The time and the number of epochs taken to converge on the training set, and the average classification
accuracy on the test set, for each model

CNNs VGG16 | VGGL9 | InceptionV3 | ResNet50 | Xception
Number of epochs 125 80 350 405 485
Time needed to train one epoch (Minutes) 21 23 11 35 28
Anproximaie time (Hours) 4375 30.66 64,16 23625 22633
Average classification accuracy (Percent) 90.69 90.05 88.79 95.90 93

Table 2: The class-specific accuracies of ResNet50

Horse Breed | Akhal-Teke | American Paint Horse | Belgian | Fjord | Gypsy | Shetland Pony

Accuracy

(Percent) el 94 92 96 95 97

Figure 1: Samples of images in the dataset: (a) Akhal-Teke, (b) American Paint, (c) Belgian,
(d) Fjord, (e) Shetland pony and (f) Gypsy.

- This paper conducted research to recognize and identify horse breeds in still images.

- Transfer learning was used by fine-tuning CNN architectures pre-trained on the ImageNet dataset.

- The pre-trained CNN classifiers applied were VGG architectures (with 16 and 19 layers), InceptionV3,
ResNet50, and Xception. The most accurate classifier on the collected dataset was ResNet50, with an
average classification accuracy of 95.90%.
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® Nose Detection (Object Detection) NeurallNetwork

e s L s

é ROI Extraction

ROI(Region of Interest) 3=

UZ ITY Mo|2| HIZ HHEHE ==

4 . : :
Quality Measurement NeuraliNetwork
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Countries adopting iSciLab’s
Nose print biometric identification technology

South Korea

Leading pilot deployment of biometric-based
animal registration for companion animals

and livestock, initiated by iSciLab.

*

Australia

Exploring nose print-based ID as a humane
and accurate alternative to ear-notching in

the greyhound racing industry.

TN W”S“ NG

PO
- Ak (m g/
i I vmvRTRY %
Vg - & NSW SWIL Foo0 & ABFiCy TuRe
() e
9

Ghana

Supporting national rabies prevention by
enabling cost-effective animal registration

and vaccination tracking.
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| Animals traveling worldwide require ITU-T standard for international use

l 01 Subjective interpretation exists Limitations in intuitiveness and visibility 02

« with differences in understanding regarding the . - : .
« with unfamiliar Chinese character notations
size and shape of distinctive features of horses
and symbols

- such as being the size of a fist or the first = 3 W " " "
_ IIE E A
joint of a thumb. ike "EZ2MB" "BRE" and "KL H

l 03 Delays in registration and incurred costs Inability to reflect up-to-date informatio 04

* necessitating additional resources like visits * due to biological changes with growth and the
of veterinarian and postal delivery limits of incorporating acquired patterns
- approximately taking 3 days and costing about - such as fur color, branding, tattoos, and scars

50,000 KRW (including registration fees)
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Database Construction Guidaline for
Pet Entity Authentication based on Biometrics

piepuelg V1l
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Performance Testing Guideline of Biometric
Entity Authertication Algerithms for Pst
Animals
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»

Standardizing
Animal
Biometrics
Globally

Extended existing
biometric standards
for pets to include
cattle and horses,
promoting
comprehensive global
standardization
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SE JHHIQIA BESE ST ITU-T X.1095 (pet_auth)
| 4t S= HIO|Q™E 2ISEK| 2 7AFS HO|

AIn

HIRZ A SIS BA| : CIX Y- 2HIY -S4 Fiojz} HBA 25 3« et AdHL
HIO|RHHE 215 H[HE ZX|el XA M5 27 Aret HIO|2HH =I5 H|YE &K XA M5 27AKet
Rrg= QPNE Qa2 QA
A2 (Pixels 5 M pixels 0|4 .
4+ (Pixel) pixels 0 CMOS 010/X] HIA 2 M pixels 04
MM 371 (Sensor size) 1/3 inch 04 - .
0101 oA (Resolution) 500 DP)
ZelHgt (Aperture) f/1.8
xCH = mylol A
AT (Resolution) 1,080 X 1,080 pixels OlA 28 00 &5 Zde + 10 framesec
MOl HH£T (Shutter speed) 512 819 | 1/1000th of a second ~ 1s O[0[X H% ZH RAW. BMP, WSQ, JPEG2000
Allj HEI£S (Shutter speed) 512 #$| | 1/500th of a second ~ 1s
200 ~ 400
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RevisionDate 28 gA FileSize Ite 371
RevisionHistory 2H712 Biometrics type HHO[RNE £5 HIE
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| BiS= JHAIAE IS EE 7|58

Pet animals Capture Feature extraction Normalization Data storage Application

~— Biometrics — ~— Biometrics — Public or private network ~—  Pet-techservices —

Rescue abondoned animal
T l/ Pet insurance

75 j\l ;‘.:N hl %
J S0 \ SLNEA L N
) Pet healthcare
Nose pattern Nose pattern k Pet traveling
——— | —
| [ [l |
I . o ll . . I I 3 . . . I
Data acquisition Data transmission Biometric authentication
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At 3w EZE Aot
| Gap Analysis

S

Nose Pattern

‘ﬁ\wi\‘&
Use of Nose Pattern No Nose Pattern exist Use of Nose Pattern
Support a multimodal with facial recognition Multimodal Biometrics Required Additional information (Face and Body
Characteristics of the Nose - White markings (head, leg, etc) images) is required for visual inspection
Telebiometrics - Clear distinction of the nostrils and philtrum - Linear whorls, Circular whorls, and etc Characteristics of the Nose
- Can be registered from 2 months of age - The philtrum distinction is unclear

- Can be registered within 1 week after birth

Spe[::?f\ilci:(::ion Smartphone, IR Camera Smartphone, Digital Camera Smartphone, Dedicated Device
Authentication | ,ji¢ (Client/Server) Matching Online/Offline Matching Online/Offline Matching

methodology
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Mt 2H[FEE H| 2
| Scope of Biometric Information

Scope of cattle biometric information

Cattle biometric information can be acquired from features
located on nose.

Supplementary biometric information such as face and body
may be required for livestock animal registration.

Body

Scope of equine biometric information

Horse biometric information can be acquired from many features
located on the face, eyes, front, side, rear, and hooves.

Biometric

Information

Biometric
Information

- 1" e
Eye Backside
Front Leg
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Mt A HEZ At
| Future Works

2025

 Start to cattle biometrics for Q10
« Submit NWIP for supplement X.suppl1_cattle_auth to X.1095

2026

* Push for equine biometrics for Q10
«  Submit NWIP for supplement X.suppl2_equine_auth to X.1095
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