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AnimalAnimal IdentificationIdentification
•• GoodGood farmingfarming practicepractice

Farm and Farm and animalsanimals managementmanagement

DevicesDevices
•• EU EU RegulationsRegulations

21/2004 EU 21/2004 EU RegulationRegulation, i. e., i. e.

Electronic Electronic 
IdentificationIdentification (EID)(EID)

•• TraceabilityTraceability
178/2002 EU 178/2002 EU RegReg;;
OriginOrigin protectionprotection ofof foodfood ofof animalanimal originorigin

InterdisciplinaryInterdisciplinary
approachapproach

OriginOrigin protectionprotection ofof foodfood ofof animalanimal originorigin

•• Public Public healthhealth
ZoonosisZoonosis//foodbornefoodborne diseasediseaseapproachapproach

RetinographyRetinography

ZoonosisZoonosis//foodbornefoodborne diseasedisease

•• MonitoringMonitoring ofof wild wild animalsanimals
EpizooziesEpizoozies,, biodiversitybiodiversity safeguardsafeguard,, environmentenvironment
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AnimalAnimal IdentificationIdentification

TECHNICALTECHNICAL ANIMAL WELFAREANIMAL WELFAREON FIELDON FIELD

GENERALGENERAL PREPRE--REQUIREMENTS OF DEVICES FOR REQUIREMENTS OF DEVICES FOR 
ANIMAL IDENTIFICATION DEPLOYMENTANIMAL IDENTIFICATION DEPLOYMENT

TECHNICALTECHNICAL ANIMAL WELFAREANIMAL WELFAREON FIELDON FIELD

DevicesDevices

TECHNICAL TECHNICAL 
CHARACTERISTICS CHARACTERISTICS 

•• UnivoqueUnivoque and and clearclear

ANIMAL WELFARE ANIMAL WELFARE 
MATCHINGSMATCHINGS

•• SafeSafe and and harmlessharmless

ON FIELD ON FIELD 
PERFORMANCEPERFORMANCE

•• EaseEase activitiesactivities

TECHNICAL TECHNICAL 
CHARACTERISTICS CHARACTERISTICS 

•• UnivocableUnivocable and and clearclear

ANIMAL WELFARE ANIMAL WELFARE 
COMPATIBILITYCOMPATIBILITY

•• SafeSafe and and harmlessharmless

ON FIELD ON FIELD 
PERFORMANCEPERFORMANCE

•• EaseEase activitiesactivities

Electronic Electronic 
IdentificationIdentification (EID)(EID)

•• RepeatedlyRepeatedly constantconstant

•• FraudFraud proofproof

•• AdaptedAdapted toto
anatomoanatomo--physiologyphysiology
ofof differentdifferent animalanimal
speciesspecies

•• Reduce Reduce errorserrors

•• ReliableReliable

•• RepeatedlyRepeatedly constantconstant

•• FraudFraud proofproof

•• AdaptedAdapted toto
anatomoanatomo--physiologyphysiology
ofof differentdifferent animalanimal
speciesspecies

•• Reduce Reduce errorserrors

•• ReliableReliable

InterdisciplinaryInterdisciplinary
approachapproach

•• CarrierCarrier ofof
informationinformation

speciesspecies
•• Easy Easy toto share share 

•• Grant information Grant information 
flowflow

•• CarrierCarrier ofof
informationinformation

speciesspecies
•• Easy Easy toto share share 

•• Grant information Grant information 
flowflowapproachapproach

RetinographyRetinography

flowflowflowflow
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AnimalAnimal IdentificationIdentification
ExperienceExperience RFID RFID technologytechnology in in differentdifferent animalanimal speciesspecies
forfor differentdifferent purposespurposes, in relation , in relation toto::

DevicesDevices •• Farm Farm animalsanimals productiveproductive performanceperformance

Electronic Electronic 
IdentificationIdentification (EID)(EID)

•• AnimalAnimal welfarewelfare

InterdisciplinaryInterdisciplinary
approachapproach

•• AnimalsAnimals and and animalanimal productsproducts traceabilitytraceability

•• SanitarySanitary reasonsreasonsapproachapproach

RetinographyRetinography

•• SanitarySanitary reasonsreasons
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AnimalAnimal IdentificationIdentification
The RFID The RFID technologytechnology forfor Electronic Electronic 
IdentificationIdentification (EID) (EID) ofof animalsanimals offersoffers

ll t itt it hh
DevicesDevices

severalseveral opportunityopportunity suchsuch asas::

CreationCreation ofof REAL TIME DATABASE REAL TIME DATABASE at at 

Electronic Electronic 
IdentificationIdentification (EID)(EID)

eacheach controlcontrol on on fieldfield (farm (farm animalanimal or wild or wild 
animalanimal) hosting ) hosting eacheach INDIVIDUAL CODE INDIVIDUAL CODE 

InterdisciplinaryInterdisciplinary
approachapproach

(transponder) (transponder) pairedpaired toto biologicalbiological data, in data, in 
the the QUICKEST WAYQUICKEST WAY, , withwith LOWEST LOWEST approachapproach

RetinographyRetinography

ERRORS ERRORS occurrenceoccurrence, , readyready toto bebe
IMPLEMENTEDIMPLEMENTED andand SHAREDSHARED
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AnimalAnimal IdentificationIdentification

DevicesDevices

Electronic Electronic 
IdentificationIdentification (EID)(EID) DamaDama DamaDama CapraCapra hircushircus OvisOvis ariesaries OvisOvis musimonmusimon

InterdisciplinaryInterdisciplinary
approachapproach

Dama Dama DamaDama,,
Linneus K., 1758Linneus K., 1758

Capra Capra hircushircus,,
Linneus K., 1758Linneus K., 1758

OvisOvis ariesaries,,
Linneus K., 1758Linneus K., 1758

OvisOvis musimonmusimon,,
GmelinGmelin, 1774, 1774

approachapproach

RetinographyRetinography
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MaterialsMaterials and and 
methodsmethods

ANIMALS:
30 adult mouflons were 
electronically identified (EID) 

ResultsResults

DiscussionDiscussion
DEVICE:

ConclusionsConclusions

DEVICE: 
Passive HDX transponder 
32.5 3.8 mm,
ISO 11784-11785 Tiris 32 mm

IntoInto a a perspectiveperspective

ISO 11784 11785 Tiris 32 mm 
administered by ceramic 
boluses 
(75 g. 70x21 mm RUMITAG
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MaterialsMaterials and and 
methodsmethods

RETINOGRAPHIES
normally constrained, 
with no use of sedation, 

ResultsResults

12 retinographies
(6 shots per eye)

DiscussionDiscussion

Kowa RC–2 retinograph

ConclusionsConclusions

IntoInto a a perspectiveperspective
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MaterialsMaterials and and 
methodsmethods At controls:

ResultsResults 1 . 1 . Transponders individual code of each animal was read by Transponders individual code of each animal was read by 
static and dynamic readingsstatic and dynamic readings

DiscussionDiscussion
2. 2. RetinographiesRetinographies of both eyes from each EID of both eyes from each EID mouflonmouflon were were 
compared and uploaded in a database.compared and uploaded in a database.

ConclusionsConclusions
3. 3. The evaluation of The evaluation of retinographiesretinographies as a biologic datum for as a biologic datum for 
animal identification was carried outanimal identification was carried out

IntoInto a a perspectiveperspective
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MaterialsMaterials and and 
methodsmethods

ResultsResults

DiscussionDiscussion OvisOvis orientalisorientalis musimonmusimon,, OvisOvis orientalisorientalis musimonmusimon,,

ConclusionsConclusions

EID 2568146 EID 2568146 (L and R (L and R fundusfundus ofof the the eyeeye)) EID 2568147 EID 2568147 (L and R (L and R fundusfundus ofof the the eyeeye))

IntoInto a a perspectiveperspective
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MaterialsMaterials and and 
methodsmethods

ResultsResults

DiscussionDiscussion OvisOvis orientalisorientalis musimonmusimon,, OvisOvis orientalisorientalis musimonmusimon,,

ConclusionsConclusions

EID EID 2568148 2568148 (L and R (L and R fundusfundus ofof the the eyeeye))
MOTHERMOTHER

EID EID 2568149 2568149 (L and R (L and R fundusfundus ofof the the eyeeye))
SONSON

IntoInto a a perspectiveperspective
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MaterialsMaterials and and 
methodsmethods

In focus:In focus:

1 . The peculiar pattern observed in the1 . The peculiar pattern observed in the fundusfundus of the eye ofof the eye of

ResultsResults

1 . The peculiar pattern observed in the 1 . The peculiar pattern observed in the fundusfundus of the eye of of the eye of 
EID EID mouflonsmouflons allows to identify each animal according to allows to identify each animal according to 
individual individual univocableunivocable and constant and constant behaviourbehaviour of vessels as far of vessels as far 
as emergence from the as emergence from the papilpapil, number, pathways and veins , number, pathways and veins 

DiscussionDiscussion

gg p pp p , , p y, , p y
associated to arteries.associated to arteries.

2. In a same 2. In a same mouflonmouflon, left eye pattern is different from right , left eye pattern is different from right 

ConclusionsConclusions

eye pattern.eye pattern.

3. The individual and 3. The individual and univocableunivocable pattern can be considered as pattern can be considered as 

IntoInto a a perspectiveperspective

a fingerprint for animal reliable identification on biologic datum a fingerprint for animal reliable identification on biologic datum 
basis associated to RFID technology.basis associated to RFID technology.
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MaterialsMaterials and and 
methodsmethods

In focus:In focus:

1 . The score attributed to the integrated system1 . The score attributed to the integrated system RtnRtn + EID+ EID

ResultsResults

1 . The score attributed to the integrated system 1 . The score attributed to the integrated system RtnRtn + EID + EID 
leads to think that also in the animal sector the leads to think that also in the animal sector the retinographyretinography
can be used as a biologic tool to assess individual identity, as can be used as a biologic tool to assess individual identity, as 
in humans.in humans.

DiscussionDiscussion 2. The difference between patterns from left and right eyes of 2. The difference between patterns from left and right eyes of 
a same a same mouflonmouflon allows to have more informative images allows to have more informative images 

ConclusionsConclusions

IntoInto a a perspectiveperspective
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MaterialsMaterials and and 
methodsmethods

Achievements:Achievements:

1.1. The integrated systemThe integrated system RtnRtn + EID in+ EID in mouflonsmouflons appears aappears a

ResultsResults

1.1. The integrated system The integrated system RtnRtn + EID in + EID in mouflonsmouflons appears a appears a 
reliable method for animal identification as it offers the reliable method for animal identification as it offers the 
opportunity to link a digital code to a biologic datum  opportunity to link a digital code to a biologic datum  

DiscussionDiscussion

2.2. The creation of a real time database at reading of The creation of a real time database at reading of 
transponders  code of each transponders  code of each mouflonmouflon by dynamic readings by dynamic readings 
with highly informative digital images gives the chance to with highly informative digital images gives the chance to 

ConclusionsConclusions

trace both the electronic code and the fingerprint trace both the electronic code and the fingerprint 

3.3. The system can be used to monitor wild animals in a The system can be used to monitor wild animals in a 

IntoInto a a perspectiveperspective

reliable, accurate and compatible to animal welfare and on reliable, accurate and compatible to animal welfare and on 
field practice way for different purposes (biodiversity field practice way for different purposes (biodiversity 
protection, landscape monitoring, etc…)   protection, landscape monitoring, etc…)   

14CombinationCombination ofof retinographyretinography and RFID (and RFID (Rtn+EIDRtn+EID) ) forfor anan advancedadvanced imagingimaging identificationidentification in in mouflonsmouflons
((OvisOvis orientalisorientalis musimonmusimon, , GmelinGmelin 1774)1774)
PetruzziPetruzzi V., Cappai M. G., V., Cappai M. G., MuzzedduMuzzeddu M., M., MacciottaMacciotta L., Nieddu G. and Pinna W. L., Nieddu G. and Pinna W. 

p pp p



MaterialsMaterials and and 
methodsmethods

OpportunitiesOpportunities

ResultsResults We believe that these findings pave the way to developed We believe that these findings pave the way to developed 
technologies for digital information exchange, where the technologies for digital information exchange, where the 

DiscussionDiscussion

g g g ,g g g ,
digital imaging will be the basis for conveying large amounts digital imaging will be the basis for conveying large amounts 
of information into a of information into a digitaliseddigitalised compacted systemcompacted system

ConclusionsConclusions

IntoInto a a perspectiveperspective
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