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Software i svineproduktionen

Management Overvagning

Overvagning — generel udvikling i industrien

Hvad kan vi leere fra Industry 4.0 og Machine learning?

Udfordringer med biologiske data

Relevante forskningsresultater

Eksempler pa overvagning

Samkagring af flere datakilder

Fremtiden — hvad skal du vaere opmaerksom pa som svineproducent
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Tendenser
Barsen: Forbes:
Regeringen Vll satse pioi kunstig 7,603 views | Feb 14, 2018, 12:30am
intelligens: "100 pct. af vores . . .
arbejdspladser bliver influeret" This Week In China Tech: Alibaba

Brings Al To Pig Farming And Retail
Tech On The Rise

e " ~
i‘;ﬁ Bay McLaughlin Contributor (1)
~ ;“'—‘,,_; Iwrite about underreported fech stories ouf of China.

Uddannelses- og forskningsminister Tommy Ahlers (V) laegger i forhandlingerne om
naeste &rs forskningsreserve op til at gge bevillingerne til forskning i digital udvikling
fra 160 millioner kroner i &r til 300 millioner kroner til naste 3r.

Foto: Mads Claus Rasmussen/Ritzau Scanpix

"Big Data” "Cloud computing”

"Kunstig intelligens (Al)”

"Machine learning” y |
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Ali Cloud Al technology

Alibaba Cloud

aliyun.com

Genkender grise pa ‘ansigt’ og lyde
Maler aktivitet og opdager sygdomme
Hvilken so har fadt hvilke grise

Maler grisens sgvn

Maler grisens glaede — via tid brugt pa

legetg]
Dokumenterer fuld livscyklus for
grisen
Cloned pigs (R) and their surrogate mother pig are pictured on July 4, 2017 in Tianjin, China. (Photo by Jiang
Baocheng/VCG via Getly Images) ‘LI
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Industry 4.0 — den 4. industrielle revolution

Mekanisering, Stal, Computer, Big data,
Vandkraft, Elektricitet, Automatisering Kunstig,
Dampmaskine Samleb&nd intelligens
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Brug af data i industrien — machine learning

"Machine learning er videnskaben om at fa computere
til at handle uden at veere eksplicit programmeret”

Data som ikke bruges
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Vibrationer fra industrimaskine
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Vandforbrug pr time (7 dage)
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Andring i drikkeadfeerd
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Forecast vs. observation

AEndring

o)
o

D
o

w
o

N
o

Liter vand pr time

=
o

o
gi
@)

7 8

—e— Obseneret e Model




IQinAbox

PiglT

Indsattelsesdato

Daglig \

registrering af
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Logbog 2

Behandling
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Eksempler fra litteraturen.

HOWTO

A DISSECT |
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% Asse sment protocol
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Kvantificering af adfaerd, sundhed og produktivitet.

¥ =

Farm network  Monitoring software

M3-BIORES KU LEUVE

(Ref: D. Berckmans)

FREE Full-Text Article

FMCID: PMC5110645
PMID: 27810210

Wet J. 2016 Nov; 217 43-51.
doi: 10.1016/.tv)l.20156.09.005

Early detection of health and welfare compromises through automated

detection of behavioural changes in pigs 1
Stephen G. Matthews, " Amy L Miller.® James Clapp.® Thomas Plétz,? and llias Kyriazakis® 15 ﬁ
Author information » Aricle notes & Copyright and License information ® Disclaimer
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Automatisk vejning af grise

Out There

“Excellent, I've lost three dollars”
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Totallosninger Produkter Viden  Kontakt
Clmate for Growth

Manuel vejning er besveerligt, tidskraevende, stressende for dyrene og samtidig
Computers and Electronics in Agricu\tu re giver vejedata kun et gjebliksbillede af den aktuelle produktion. Med
kameravejning kan du lebende felge dyrenes tilvaekst og spredningen pa dyrenes
Volume 109, November 2014, Pages 32-35 vaeqt i stien.

ELSEVIER

Application note
Estimation of pig weight using a Microsoft Kinect prototype
imaging system

Jergen Kongsro & @

2018 —
Kommercielle

systemer
2010+ regnekraft

og kamera billigere
— flere publikationer

Preecis vejning

. 1996 —

Farste danske publikation

Computers and Electronics in Agriculture

: Volume 129, 1 November 2016, Pages 37-43
ELSEVIER

. -
% @rowth Monitor

permanent stres-free welghting of fatteners

.1985 -

N . Original papers
Bllledbehandllng An approach of pig weight estimation using binocular stereo
kan veje grise system based on LabVIEW

Chen Shi, Guanghui Teng & &, Zhuo Li

Body ellipse

Corpus ellipse

Head ellipse

17ﬁ
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Image enhancement
(color channel selection)

l

Edge detection
(Sobel operator)

|

Line detection
(Hough transformation)

l

Line profiling
and marker detection

|

Marker tracking

|

Strain computation

Model-based weight estimation

Dynamic Data based (transfer function) modelling

Body ellipse

Corpus ellipse

Numerator
polynomial

.ransfer Function Model

Input 1
(contour size B(z ™) (Estimated
of p = = mu(t —n t.T) weight): w(t)

n.t; is the
Estimated number of the
hourly time delays
water use k each
input i and their
first effects on
the output
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Elm Totallgsninger Produkter Viden Kontakt

Climate for Growth

Manuel vejning er besveerligt, tidskraevende, stressende for dyrene og samtidig
giver vejedata kun et gjebliksbillede af den aktuelle produktion. Med
kameravejning kan du Iebende folge dyrenes tilvaekst og spredningen pa dyrenes
vaegt i stien.

X3 SEGES

Svineproduktion

Preecis vejning

REALTIDSOVERVAGNING AF SLAGTESVIN
MED PROGROW

MEDDELELSE NR. 1140
ProGrow giver med udglatning af data et sikkert billede af grisenes tilveekstkurve, for
de stier der overvages. Hvis der enskes et udtryk for produktivitet i hele
sektionen/stalden, skal mindst 2/3 af alle stier overvages.

INSTITUTION: SEGES SVINEPRODUKTION, DEN RULLENDE AFPREVNING
FORFATTER: FINN UDESEN & JULIE KROGSDAHL BACHE

UDGIVET: 14. AUGUST 2018

Dyregruppe: Slagtesvin

Fagomrade: Produktionsovervagning
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Hvordan bruger man sa kontinuerte vaegtdata?

Animal (2018), 12:2, pp 295-302 € The Animal Consortium 2017. This ks an Open Access article, distributed under the terms of the
Creative Commons Attribution licence (hitp:fereativecommons. onglicensesbytd. OF), which permits unrestricted re-se, distribution, and
reproduction in any medium, provided the orignal work is properly dted.

doi:10.1017/51751731 117001 690

. animal

Analyses of body weight patterns in growing pigs: a new view on

body weight in pigs for frequent monitoring

A. H. Stygar'', K. A. Dolecheck? and A. R. Kristensen'

"Department of Veterinary and Animal Sciences, University of C 2, DK-1870. €, Denmark; °i
Sciences, University of Kentucky, Lexington, KY 40546, USA

Fluctuations in BW of pigs
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Figure 4 Diumal fluctuations in the BW of pigs from each batch
estimated from the developed model.
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Figure 2 Body weight of all pigs from Batch 1. Each line represents the
BW of an individual pig.

Body weight measurements of selected pigs

Time, days

Figure 3 Body weight measurements collected during the whole
fattening period of selected pigs from pen number 1.

Batch1 Batch2
ot o e
|2 A 2
1+ [ inneenll INE ™ | 1
° 00 02 04 08 OF 10 12 14 18 18 20 22 ° 60 02 04 06 08 10 12 14 16 18 20 22

Hour of the day, h

Batch4
8
:
TR LT
o
00 02 04 08 O 22

& 10 12 14 16 18 20

Hour of the day, h

Batch3

00 02 04 06 DB 10 12 14 16 18 20 2
Hour of the day, h

Percentage
of total visils, %

Percentage
of lalal visils, %

Hour of the day, h

Batch5

00 02 04 06 08 10 12 14 16 18 20 22
Hour of the day. h
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N Kinect
Computers and Electronics in Agriculture
d Volume 124, June 2016, Pages 295-302
ELSEVIER
Preprocessor Feature generator Ag;[ﬂﬂnn:lﬂu(t ILd ch&tll'lﬂ
Original papers
ession detector N
LEES iinidiclty Automatic detection of mounting behaviours among pigs using
?—. information —_ — . .
Kinect T o Image analysm
pomey Depth image i
acquisition @ 'v::' | l bt ie i Abozar Nasirahmadi * ® 2 &, Oliver Hensel °, Sandra A. Edwards #, Barbara Sturm = °
Figure 1. Overall structure of the pig aggression recognition system.
- sensors ey
Article Kinect for Xpox One
Automatic Recognition of Aggressive Behavior in ovel i 5
Pigs Using a Kinect Depth Sensor Sl LELsL
Jonguk Lee !, Long Jin %, Daihee Park '** and Yongwha Chung '* - o
! Dey f Computer ai Korea University, Sejong Campus, Sejong City 30019, e
-3 g:;ac?s::fguk:: ;:::’n‘s«unly(?mtcnshanyw 200335, China; jinlong823@korea.ac.kr ‘@PLOS ‘ ONE
L P); ackr (Y.C.); Tel.: 344 (D.P); A
+82-44-860-1343 (Y.C.); Fax: +82-44-860-1584 (D.P. & Y.C))
RESEARCH ARTICLE
: Motion-based video monitoring for early
detection of livestock diseases: The case of
09
African swine fever
s =oliohs Eduardo Fernandez-Carridn'*, Marta Martinez-Avilés', Benjamin Ivorra?,
a Bave Beatriz Martinez-Lépez®, Angel Manuel Ramos?, José Manuel Sdnchez-Vizcaino'
~+Echo
r _;:,m‘ 1 VISAVET Center and Animal Health Depariment, Veterinary School, Universidad Complutense de Madrid,
E —Golf Madirid, Spain, 2 MOMAT Research group, IMI-Institute and. i
3 e Hordl Complutense de Madrid, Madrid, Spain, 3 GADMS Center for Animal Dissase Modeling and Surveilance,
o School of Veterinary Medicine, UC Davis, Davis, California, United States of America
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Fig3. Prop d
15 outbreak groups, and each line indicates  different group (designated Alpha to Victor).
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Automatic early warning of tail biting in pigs:
3D cameras can detect lowered tail posture
before an outbreak
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Abstract

Validity of the Microsoft Kinect sensor for assessment of normal
walking patterns in pigs 4
2

Sophia Stavrakakis * 2 & WeiLi®, Jonathan H Guy 2, Graham Mergan ®, Gary Ushaw °, Garth R Johnson ©,
Sandra A. Edwards * 2
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Back straight, meaty
Ear ratsed, poinied at you Reck mimatn Hindquarters meary. smooth
Hair smooth, Mt i
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Eye alen, bright
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No facces
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semall

Joint no swelling
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Mouth no discharge, cven

0 dropping of food
Chest beeathing. shaliow regutar :

Feet cven on grousd, no swelling

Belly full, pregnant 00 marks o wlcers

no swellings

Mammary gland
No swelling, cold, even, full

Figure 1 Examples of the spatial distributions of pigs within the pen showing cluster score categories 1 to 7. Cluster scores of 1, 2 and 3 were combined
to give a high cluster score (HCS) category, and cluster scores of 4, 5, 6 and 7 were combined to give a low cluster score (LCS) category.

Animal (2015), 9:2, pp 339-346 © The Animal Consortium 2014, This is an Open Access article, distributed under the terms of the Creative
Commons Attribution licence (hitp:/icreativecommons.org/licensesiby/3.0/), which permits unrestricted re-use, distribution, and . qen qorq M PI
reproduction in any medium, provided the original work is properly dted. . amrnal L = =
doE10.1017/51751731114002481

Article
Infrared thermography detects febrile and behavioural responses Depth-B ased Detection of Standing-Pigs in Moving

to vaccination of weaned piglets . .
Pig Noise Environments
N. J. Cook'", B. Chabot?, T. Lui?, C. J. Bench® and A. L. Schaefer®

* s 1 2 +1 1 CH |
"berta Agriculure and Rural Development, Livestock Research and Extension Diision, Lacombe Research Centre, 6000 CAE Tral Lacombe, Alberts, Canad T4L Jinseong Kim °, Yeonwoo Cl'“-“'lg , Younchang Choi °, Jaewon Sa , Heegon Kim °,
1W1; “Agricuiture and Agri-Food Canada, Lacombe Research Centre, 6000 C&E Trail, Lacombe, Alberta, Canada T4L TW1; “University of Alberta, 3-10G Agricufture/ i,= s i - = 3
Forestry Centre, University of Alberta, Edmonton, Alberta, Canada T6G 2P5 Yungwha Chung v Daihee Park ' and Hik]ﬂe Kim

! Department of Computer and Information Science, Korea University, Sejong City 30019, Korea;
skykeeop@korea.ac kr (J.K.); yocdd77@korea.ac kr (Y.C.); sjwon92@korea.ackr (1.5.);
khg8eikorea.ac ke (H.K.); dhpark@korea.ac ke (D.P)

Department of Applied Statistics, Korea University, Sejong City 30019, Korea; william0516@korea.ac kr
Class Act Co., Ltd., Digital-ro, Geumcheon-gu, Seoul 08589, Korea; krunivs@gmail.com
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Computers and Electronics in Agriculture
Volume 48, I1ssue 1, July 2005, Pages 39-61

ELSEVIER

Modelling the drinking patterns of young pigs using a state
space model

Thomas Nejsum Madsen * ® 2 & Saren Andarsen ®&, Anders Ringgaard Kristensen &

Show more

https:/idoi.org/10.1016/j.compag.2005.01.001 Get rights and content ﬁ‘. !

Animal (2014), B:11, pp 1881-1888 © The Animal Consortium 2014 animal
dok10.1017/5175173111400192X

Growing pigs’ drinking behaviour: number of visits, duration,
water intake and diurnal variation

H. M.-L. Andersen’, L. Dybkjeer and M. S. Herskin

Department of Animal Science, Aarhus University, Blichers Alld 20, P.0. Box 50, DK-8830 Tjele, Denmark
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Using data from electronic feeders on visit frequency and feed
consumption to indicate tail biting outbreaks in commercial pig production’
A. Wallenbeck? and L. J. Keeling

Department of Animal Environment and Health,
Swedish University of Agricultural Sciences, P.O. Box 7068, SE-750 07 Uppsala, Sweden
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Udfordringer med automatisk overvagning

Saturday, January 13

/\ EMERGENCY ALERTS

1 ORGaS wotry THhe SoUBne Uit OF ARIONCS Déoads
St Cortammirale mast

Emergency Alert

BALLISTIC MISSILE THREAT INBOUND TO
HAWAII. SEEK IMMEDIATE SHELTER. THIS IS
NOT A DRILL.

Slide for more

h 50 slsughnes
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Analyse af lyd
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Retningsbestemt lydgenkendelse
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PIG COUGH MONITOR

SOUND ANALYSIS FOR
AUTOMATIC HEALTH MONITORING

Sensars 2013, 73(10), 12929-12942; htips://doi.org/10.3390/5131012929 | Open Access | Ariicte |

T |

Automatic Detection and Recognition of Pig Wasting
Diseases Using Sound Data in Audio Surveillance
Systems

Yongwha Chung 15, Seunggeun Oh =] Jonguk Lee 1 =0, paihee Park 1=,

Hong-Hee Chang 2 = and Suk Kim ¥ &

1 Department of Computer and Information Science, College of Science and Technology, Korea University,
Sejong 339-700, Korea

2 Department of Animal Science, Institute of Agriculture & Life Sciences, College of Agriculture and Life
Sciences, Gyeongsang National University, Jinju 660-701, Korea

3 College of Veterinary Medicine, Gyeongsang National University, Jinju 660-701, Korea

* Author to whom correspondence should be addressed.

Received: 13 June 2013/ Revised. 16 September 2013/ Accepted. 22 September 2013/ Published: 25
September 2013

The Pig Cough Monitor in the EU-PLF project: results and multimodal data anal-
ysis in two case studies

M. Hemeryckt‘z, D. Ben:kmans', E. Vta.nkenj, E. Tu]lo‘, I Fcnla.na', M. Guarino® and
T. van Waterschoot®

'SoundTalks, Kapeldreef 60, 3001 Leuven, Belgium

KU Leuven, Department of Electrical Engineering (ESAT-ETC/STADIUS), Kasteel-
{,wrk Arenberg 10, 3001 Lewven, Belgium

KU Leuven, Department of Biosystems, Division M3-BIORES: Measure, Model &
Manage Bioresponses, Kasteelpark Arenberg 30, 3001 Leuven, Belgium

‘Depar.rm ent of Health, Animal Science and Food Safety (VESPA), University of Milan,
Via Celoria 10, 20133 Milan, Italy

martin.hemeryck@soundtalks. com
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Eksempel fra kveegsektoren - Heattime
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Vandforbrug — normalt forlgb (7 dage)
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Dette er ogsa et normalt forlgb...

Vandforbrug

120

80 . 1 1 I ] l l
~ | ' 1
l “ | b li l

-

0
8-9 2018 10-92018 12-92018 14-92018 16-92018




IQinAbox

PiglT

Indsattelsesdato

Daglig \

registrering af
diarré

Logbog 2

Behandling
Foderskifte




-

IQinAbox

. ,x” ol LT “\\
IQIiNAboxXx SNz« Modelling
- cloud based data science = I
/ s
)/ = Y

QX SEGES —

Svineproduktion

Implement Researchers

1
1
1
1
1
1

Output
Cloud




IQinAbox

-
Prae

- \\\\
-7 - Vaekst - Viden - Velfrdsteknologi PialT -
’,’ - g \\\
- Sobe. s
-I 1A . el T — .
’ AP ST oy
IQinAbox . L EE
. %
e ¥

|

N W Modelling ™
- cloud based data science =

1
1
1
1
1
1




IQinAbox

Muligheder med realtidsovervagning

Alarm ved afvigelse fra ‘normal’, fx:
- diarre
+ halebid
- foderproblemer

Samkgring af data => sandsynlig
arsag til afvigelse

Praecise forbrugsdata
Benchmark mellem staldsektioner

Asdal, Jens Peter Lunden
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Opsamling

Veerdiskabelse ved at koble flere datakilder
Machine learning og Al-software kobles med biologisk viden
loT-teknologi muligggr genbrug fra andre industrier

Sensorer og datakomponenter udvikler sig hurtigt => risiko for at
sensorlgsninger foreeldes

Bind dig ikke for hardt til en enkelt leverandear
Hvad bringer fremtiden?

Overvagning pa stiniveau...

Alibaba’s vision...




