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HMAO JHAM QA LU HA HEZE QT ABE Al
AMAE THE(T)
— EH20f oIt JHAQlA —

Development of Computer Vision System for Individual
Recognition and Feature Information of Cow (1)

— Individual recognition using the speckle pattern of cow —

0| &g
334

J. W. Lee

ABSTRACT

Cow image processing technique would be useful not only for recognizing an individual but also for
establishing the image database and analyzing the shape of cows. A cow (Holstein) has usually the unique
speckle pattern. In this study, the individual recognition of cow was carried out using the speckle pattern and
the content-based image retrieval technique.

Sixty cow images of 16 heads were captured under outdoor illumination, which were complicated images
due to shadow, obstacles and walking posture of cow. Sixteen images were selected as the reference image
for each cow and 44 query images were used for evaluating the efficiency of individual recognition by
matching 1o each reference image.

Run-lengths and positions of runs across speckle area were calculated from 40 horizontal line profiles for
ROl (region of interest) in a cow body image after 3 passes of 5X5 median filtering. A similarity measure
for recognizing cow individuals was calculated using Euclidean distance of normalized G-frame histogram
(GH). normalized speckle run-length (BRL), normalized x and y positions (BRX. BRY) of speckle runs.

This study evaluated the efficiency of individual recognition of cow using Recall{(Success rate) and
AVRR(Average rank of relevant images). Success rate of individual recognition was 100% when GH, BRL,
BRX and BRY were used as image query indices.

It was concluded that the histogram as global property and the information of speckle runs as local
properties were good image features for individual recognition and the developed system of individual
recognition was reliable.

Keywords : Individual recognition, Cow speckle pattern, Line profile, Image retrieval.
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Where,
Swgr L1 —norm for histogram of G frame
St 1 L1 —norm for lengths of cow speckle runs
Sere L1 —norm for x positions of cow speckle runs
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(b) B type (Cow #122)

(c) C type (Cow #126) (d) D type (Cow #119)

Fig. 1 Sample images and ROl(region of interest) for 4 speckle patterns of cow. ROls
were brighter than original images by 50 gray value. White horizontal lines in ROls
indicate the representative line profiles to be mentioned in Fig. 2.

237 fEel AMANE AT FREA AED FEA Hoe BESAFY 2EIA g
T AT (Shape)E WAoo 2 HlW BA3E

£ A 39 7%, BRL, BRX ¥ o IRz, Zzte FEXFA oty FF
HEe] EA4g guatAE AT Fie 99 wHol dFdEE AsE vX
Bz AZ(EH)F PP 2 ARE TP  EE P A4AARE o] &3ATh

I ogE Aow WD ¥ 32 J9 1o BQ) 4Fe da e o
g AAAard doje £XE Wdte vebd R
ch gt HEefE HAMAX =4 o7, 4744 w2 YHE dEs= °lF i

g Aadd B A2 Aelge AA @

Qg7 vz AN FYF W pE FLF 4 Aok Te, AAANe) HEHLE SN
BAL @A W gael 92, 27 2 ggel W AsAE AAD Gloly Bxe| wolst MM w
sto] WE P wASE Rolnz, AN BT Fo|muk Aok @k wrekA, & A HA

—156—



Aae AN 2 94 JuBE AW BHY A

250 |
200 |
T 150 |
o
>
o
O 100 t
Uw
50 Mean gray level
0 1 1 i 1 1 i
0 100 200 300 400 500 600
Horizontal position
(a) A type (Cow #152)
250
200 k
g 150 |
>
i - -
e T
50 “Mean gray level
0 . . .
0 100 200 300 400 500 600

Horizontal position

(c) C type (Cow #126)

A28 ()

250 r
200
T 150 |
2
g
50 - Mean gray level
0 1 1 1 1 1 1
0 100 200 300 400 500 600
Horizontal position
(b) B type (Cow #122)
250
200
These segments were not for speckie runs.
2150 |
A aan
>
o
N\”“\/Mﬁm i
50 o U L
Mean gray level
0 . . ) 1 1 )
0 100 200 300 400 500 600

Horizontal position

(d) D type (Cow #119)

Fig. 2 Representative line profiles for 4 speckle patterns of cow shown in Fig. 1.
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