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Development of serum Vitamin A sensor for fattening cattle and precision
livestock management based on regional strategy

Kondo, Naoshi

33,400,000

LED
VA

VA

VA
VA

_ Controlling serum Vitamin A level $VA) is an important practice in
Japanese Black Cattle livestock farmars to increase BMS (Bee

Marbling Standard). To estimate VA,
image of cattle eyes was captured. A special camera was made for each stall that could get pupil
image and fundus image by controlling LED lights. Each camera was set at the drinking place and

images were captured through a grass window when cattle were drinking. VA was estimated by
extracting image features and by multivariate analysis.



g X C—19,. F—19—1, z—19 (@)

1. WIFERRMA S PO 5

BEIZBWTIE, 1990 FRNBIEE o To~v v T R—=2AB L O T _XR—2DEYEENR,
1996 FDOEFEEFHRICIB VT, EEEYE (Precision Agriculture) | & EFK I, BUEE TIC
B, BRI, WEREAERAINTE R, BARIZBWTHEBROEWE BEFDNHRICES
SHEREEZITO>TWVDLERN® D, —JF7, BEEIZBWTIIRE, MKOENZIT TR,
FEBRDOIZHLOENRKE N &, B —RFEEEHECIIFAHERESED 7 1 — KNy 7
WPIRNT LY, BRSO R EEHE N TE TV D LT WVEE,

AT O EBERFRTHAMP L I ABE (VA DE=Z Y v TERBHEL S
Tz &, MR (FEZ) ORI DX N5 Z EEOBEB LV, RIZICEFZORER
LA ICEHE SN TEY, FHREPA T THEA TN D,

2. HIFEOHBY

BB OFFHZ L D &, 1TRERYT- 0 OB FFEREHIL, 10756 (20144) THV %
SIEREA TWD, —F, AFEa A FOE TITHEHMMEENS LR L TR, IBERFIZENT
X, THICESKHEBIEETEITO LI L DA A b ORI E SR A b A BB R R
Lo TG, AT, WHAEONRNRIEE S AT AOHESL % B L, E#E0 275
LIcBEMEOREREEOEMAERA S L35, BEHEREFIZBWTE, VA &K HlH
THZEICKY, BROAEZAEET D ZENEATONTWER, SEEET 5T,
WG AT 22 A2 VA OFHIZHub & U, G HREIN, R EscEdd 28 af 42580
ZMNEGT, T—ZICHES EHBO TR RAEE AT LEWET L AN ET 2,
3. WHEED Tk
ARAETIIMARED A T2 1B ET5 2L Ta X MU ERBEOREZX -7-, HE)
BN E LTl 2R 35720, T b ORI ISR X 5 IR EK I T 7,
FOBERTRANZAT O 72Dz, FTEICRAR D AR Y — 2 OB EHIF L=~V R &4F0
s L CHY, EEICED - EiiRe by A 7 ThE L1z,

H _ Falatess=1
R |
|

I ]
B (D34
AT A Gy o R Py TR
o dseon 22— ||
LLED =
=
= ..
i@ | @
5 | 690 g
- 2 (AT R i
B - A FET) o=
-~ _'5

M iz A

B 1 AERS R TOMRE

B2 IZEEL72EAL D A 7 2R, EifgIC kD VA HEEX, OLED Z84T L= & DliE
FLULHE, OIREREm oY E, @IREAICEVITo7, OIF, VADIEKTE & &Iz
FEDARIBIZR D Z EZFHALTCVAZHEET D LD THS, OIF, VAIZL - TIRERFEmD



WBONSHELL, Sl &N OENED D Z EEFIH LT VA Z2H#ETSHH
DThDH, @, VARZOFTIHIREANRE(TDHZEAFHALT, REAIZL->TVA
EWETHHLDOTH D,

KRETIE IO~ E A2~ D L LT, 2 R LTS A Z & EL
7o K2 IZBWTLED I, Wt7 4 v 207200 7 LED &, fwk7 4 v & 24T
72 YL LED Ol J5 % H v
7o, WiBIX, WATDOTL—2A
WY JAFZ A48 Tili LED % Z
AT LT o 72 Y67 4 7 K TEmey
LR ERFRNY Mk LED R PRI A
AT L7 & &%, LED O '
XS BB L, 650 b DI
HHIFNN—T7 I T I L
THATTHRGEND, ZD & B2 WLy AT
TR T o N FICRBES N
WHEDFHND, R 4 NV Z 2T 7o LED Z mdT L7z & &1, SRS ST L
TeHIFNA=T I T—ICKH L TH AT THRBGE SN DD, LED il EARA=a IR 5 L9
A A AT TARICT 4 212 K0, IRERFR 2> & O SO R S D, X2 10w
T I, FOBEE COERMAFIT SO TH D, ZORE YOI E v A —
B9y T O s A FHIT At EE O L o T, FRHKL T D05 HEL, &
KT DT ENZEBEATT D X DI L, Bt 1% LED OREFEIZ L HV, FoEIc
BT 1200 V7 AZ72 5 K 92 LED OE G2 il L=,

B 1R T OIS EERR TORE TH L, 2H4FEOF (£ 28H) N1 OOUA—FH
Y T OKEREAEIE L T2 o TS, B ATIIEFEN LEFEIC BT W4T, £
S OHFEDHENRHK L TV DLNIQOHEREE O L > THEL, BKLTWAH
DI AT THEBAT ZAToT2,

RBX7 4%

U 7 4KLED

IN—T G —

1B O A 7 TR Wi % i
TAHZLERAD

4. WFRFERCR

1 B OFOKFHIIRE S Az litg il 2 X 3 124, HROMRTHAZERIE, vA—2T Y
7 ISR E Lo Bk A A T ORBTH D, T ZIZE o o HwmEE D S O KGR
MEAT -T2, FREOMCTHAZEBRIZY > 74K LED SATREO B, BN THA 2 HEf#
(EH D LED sUATRE DR T D, U o 7K LED siATIRF O & F1 9 LED fUATIRF D {5
X, RUH AT EZANTITY, #0010 7 L—20D L — T, £9HRO LED ALTH O
137 L—AREOBH L, U RLED ZAUT ST 12 7 L— AR L1z, F1ko LED
BUTREDEEIL 13 7 L— L5 D7, 0D 2 KRG~ 7= DT, T%o LED % fUT &
HTOmGIE 1 BIRETH D, ZHUCE->T L1 BEICHh 2 BI85 b, LED R
DR FLILHE D 2N -,



LA B M T GLED R W DRI

—
3 ﬂ .
neckband2 bmy

:Mm& 437 (008

——
B 401%, FEo
LED SUTHEE Y > 7
R LED AUTERDREFL | NFHpess  NOPeaeish  NOPTMah  NOPTwaelnn  NOPTeIeiah  NOPITwiemb  NORMel®
Wil R, ko . - -
LED sUTHRE, AR NOPlnucel  NOPnseih  NOPmgrts

#E@ﬁﬁﬁﬂﬂs

gl 1 1 1 1 1 1
- A o = bo| Plmeosbue  imethwp  Piwosbos [SSmosiaal Plimosinbon
7 LTI, RENS
DO EHIZ L AL PLimageiibmp __ PLimage12bmp rid et

PLimage.bmp PLimaget.bmp PLimage2.bmp PLimage3.bmp

E

S LED ST B oD i {4

BUE A, i, ®3 1 EOHOKRHC T S h D RS D7 7 4 L
JE & T 2 flEfb L

7z, £L T, BEAEEIIKO X 5 ICHM %22 T3, LED MERHEFOMH ORI 5
BOLOE(L)H S LED MEFRF ORI Z5H L7z, EMBHNOBROR, &, HFO%k
JE A IRE AR E S L THWE,

PL{ & di PL 72 L mifig

X4 o LED RATREOEE (/£) , U 7 LED RATREOEE (F)

o~

X5 [REBEZOFHS CTILD

7 4 2 & W2 U 7R LED & 0] &7 & olEfALmEIE, X4 ARRL
72X 91T, BEFLEEEE L 1 Z O oAU TR Y, BRI X A R FLAEEL O ERE A fl A3
HLWEEZ LN, Z0), U7 LED OYOIRK COSERKIICL>TTEx5Y



VIR OE B BRI X > TR LT, X 6 HMADIUAD I HIZ) » TIROBEDELAD
IR ARRE L, ZOMEICEENDEEDOR (R) OFEH LG, i (G) OB LN, F
(B) D) & oytk A LR s E & LT,

B 6 WAL DFHI

FEEEHICEIBLES

B UADBRBICLEEEREORNCLD
//fﬁﬁimmmﬁmgm

PP L LT I "

X7 Uy okt RGBHE

VAL X > TIRERZRH OWE S E0EL L, i S & IEBF O R ED D 2 L % F
MALT VA ZHET L0, BBAFRICE>TRT DL Y v IgDkESDFZED RGB
EH R L7,

(BRSO 2 FHEO 4 FDOFITOWTHERRIICER 2 S8 L, £/ LGNS VA
HEEITH WD R 2 i U7z, fiiHe U 72 R T IRIEEG I 5 o L9 IThEM 24 T
W, TORRICHT HEEDOL, HMHANOBEREOR, &% HORE, X617 L9 IZFH
Lo fLEsrE (X6 OFGOERICE ENDEFEOR (R) O ENH, F (G) DF
Beoi, F§ B)OYHEESH) , KTICRT Y o 7 BELADOBFEDO RGBE, KNI b
DFLAEDENBLRELIDS 20 DRFEETH D, IO OFFEELHIIZEEE L TRk/h
FmlJf (PLSR) 12X ->T VA ZHEE L7ZRER, RIEFRE R2 13 0.62, 3RV HREE
(RMSE) I%, 1033 1U/L Th 7=,



1 1 0 1

Yinggi Peng, Naoshi Kondo, Tateshi Fujiura, Tetsuhito Suzuki, Wulandari, Hidetsugu Yoshioka, 157
Erina ltoyamaa:

Classification of multiple cattle behavior patterns using a recurrent neural network with long 2019
short-term memory and inertial measurement units.

Computers and Electronics in Agriculture 247-253

DOl

5 2018

2018

Wulandari, Naoshi Kondo, Tateshi Fujiura, Tetsuhito Suzuki, Tsuneo Kawamura, Masaya Mori, Yuan Zhou, Atsuyoshi
Kiji, Tadahisa Masumoto, Moriyuki Fukushima, Namiko Kohama

Estimation of Vitamin A levels in Japanese black cattle based on eyes surface reflection features using support vector
machine regression 1in an automatic image acquisition system

5 2018

2018

Samuel Ouma, Peng Yingqgi, Naoshi Kondo, Tateshi Fujiura, Tsuneo Kawamura, Masaya Mori, Wulandari, Yuan Zhou, Takahiko Omae

Prediction of Serum Vitamin A Level from the Tapetum Color in Japanese Black Cattle using Automatic Image Acquisition System

5 2018

2018




Yinggi Peng, Naoshi Kondo, Tateshi Fujiura, Tetsuhito Suzuki,
Matsuhira, Hiroaki Murakami, Hiroshi Nagase, Shouko Kitamura

Samuel Ouma, Hidetsugu Yoshioka, Erina ltoyama, Noriyasu

Cattle Calving Time prediction using Recurrent Neural Network by Inertial Measurement Unit

5

2018

(Suzuki Tetsuhito)

(00723115)

(14301)




