ub 14th _eman China Swine Conference, Changsha, China
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Value of big data & artificial intelligence
for the pig industry

RECEA N TR Xt 7 sk R4 E

Heiko Nathues
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u® Data — the 'new black gold’
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u®  Why now for big data and Al in pigs?
774Jr/ LAE ZEHIT T ) K2 AN R HE 2

Pressure: Disease risk, AMR, cost volatility, sustainability targets

 EA: BRAK. ARG, RAREIE. TRERERF

« Opportunity: Sensors, farm software, slaughter data, and registries at scale

-+ HUA: ERES. RGEMF. BEHEEMAREEL

« Edge: Al converts fragmented data into timely, farm-level decisions

- % NTEERERUEERCALIE . RBFEHIRR

« Benchmark: Other livestock sectors show measurable gains from data-driven ops

- B A BB TGRS LS P ERAS 1 R e

« Thesis: Data network effects favor those who start standardizing now

« W BEEMERNA R T AL AR LKA

Universitdt Bern | Universitdt Zirich
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What counts as “big data” and “Al” in pigs

B R AN T8 ge” AT 4

4

(((

fo5,

18.10.2025

Big data: High-volume,
multi-source, longitudinal
farm-to-slaughter records

KEHE: s5Em. 2P A
A3 31 e 5 s

Granularity: From
animal level to batch site,

com and re
BkL % N 7KF U?tm Hh
=N /\‘Jfrﬂl:ijz
Outputs: Risk scores,
forecasts, root-cause

maps, and action

recommendations
FEH e XSRS T, R AH
A AT Bh 2

Swine Clinic & MCID

IIIIII

Al toolbox: Predictive
modeling, anomaly
detection, NLP, and
causal inference
AT EF: 70Nz,
NLPAI A R 2
Time scale: Real-time

alerts versus strategic

quartel insights
IfIEYE . SR &R 5 AR 2=
T

SR

Universitdt Bern | Universitdt Zirich
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Key data streams in the pig industry

éﬂ%ﬁ'flkﬂé%@é&jﬁ/m

B
 Repro KPIs BT J5 I R G A E bR
« Mortality FET R
« Treatments ME=pNg r@m _
. Feed g lee QA
. Climate - oSy . R
« Behavior sensors AT NIE s BT o —

Universitdt Bern | Universitét Zlirich
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Key data streams in the pig industry4

* Registries

« TioAk

* Transport events

o Izt FEAt

» Biosecurity checkpoints
s EVEERNE R

6 18.10.2025 Swine Clinic & MCID
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Key data streams in the pig industry ~

Diagnostics 2 W

« Lab results

« PCR panels

» Serology

« Sequencing of RNA/DNA

* Modelling of epitopes

7 18.10.2025

S 4R

PCRA I

RNA/DNAN 7
LR

Swine Clinic & MCID

Degree of T cell
epitope relatedness

AT ML SR B E A

between vaccine

. — Strain 1
strains «—
g
0.07

r 4 -
Strain 15 "

Baseline EpiCC
Pred|.cted ep|topAe N 14
density of a strain

iﬁ

Strain 13
[ ]

Vaccine Efficacy \
Threshold \
(based on experimental Py

data from FluSure Strain 12 {ﬂ"&“

Strain 16 U-M%,L* Strain 2

~
" Strain 3
)

%

Vaccine A against
—t—— all strains:
\ High EpiCC scores,
ﬁ expanding to the max
' Strain 5 EpiCC scores of strains

i

—

{ Strain 6
£ » Vaccine B against

vaccine efficacy studies) %‘
No Protection N
Strain 11 “%3;&\
R i
. : i
Partial Protection Strain 10 e

Strain 9

[ Protection }

" Strain7

r 4
5’*
4

.

all strains:

High EpiCC scares,
expanding to the max
EpiCC scores of strains
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Key data streams in the pig industry 4= 3% 47 b e 58 54 i

Slaughter )

Carcass weights
« Mk EE

* Lesions
s

« Trimming codes
« ZEIAY

« Condemnations

« BT
8  18.10.2025

o

Swine Clinic & MCID

D'Angelo et al. Porcine Health Management  (2025) 11:29 Porcine Health Ma nagement
https://doi.org/10.1186/540813-025-00442-9

RESEARCH Open Access
; ; ; " ®
Detecting ear lesions in slaughtered pigs i

through open-source convolutional neural
networks

Matteo D'Angelo’, Domenico Sciota?, Anastasia Romano?, Alfonso Rosamilia®, Chiara Guarnieri?,
Chiara Cecchini?, Alberto Olivastri® and Giuseppe Marruchella”

Trachtman et al. Vet Res (2020) 51:51

https://doi.org/10.1186/513567-020-00775-z W VETERINARY RESEARCH

RESEARCH ARTICLE Open Access

: R) . . . ®
Scoring pleurisy in slaughtered pigs using ==

convolutional neural networks

Abigail R. Trachtman', Luca Bergamini?, Andrea Palazzi, Angelo Porrello?, Andrea Capobianco Dondona?,
Ercole Del Negro®, Andrea Paolini', Giorgio Vignola', Simone Calderara” and Giuseppe Marruchella'”

Universitdt Bern | Universit&t Zlirich
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Key data streams in the pig industry ~

conomics &%

* Feed prices

o TARMITH

* Medication costs
- WA

« Labor/time stamps
o LHF/RS [A]EK
 Energy use

- HEJRfEA

9 18.10.2025

AT ML SR B E A

EU Prices
w

World Quotations

n

EU Trade

- B

Swine Clinic & MCID

Prices 2023-2025 in Euro | 100Kg carcase: EUR = USD
and USA)

— — —R —CA

total EU
T 24957
| 245287
B I
20m) o0 4

EU Exports evolution (in 1000 tonnes carcase weight)

IR RN

=
o 2 20
dan-Apr,  Jan-Apr
jFU Epegic (Jop dixtisfitione) 2824 2875 %chg
1460 1518 3.4%
369 481 856%
United Kingdom 289 75 58X
127 138 2.5%
133 187 -195%
Korea (Republic of) 185 104 -18%
52 55 58%
386 439 137%

Evolution since | Evolution since
last month last year
m™

EUR = CAD

EU pig slaughter by year
(in 1000 heads)

[EU evolution of the EU pig carcase prices (€/100kg)

" " g NIRRRANARRAAIRRETTILIRD
EU figures exchude UK (also for years prior to Brexit)

Pgs, o 0
o e hen
coena e 1

| P pox,
o 803
e v 11

Main World Exporters of PIG Products (up to April)

]

B

ﬁ

DG AGRI DASHBOARD: PIGMEAT Last update:

EU evolution of the EU average piglet prices (€/head)

NYOR RN IRARAARARAIRRSITIIIRD
EU figures exclude UK (sko for years prior to Brexit)
Distribution of pig carcases on grades
(EU average 2024)

I s-5125%
5-61,25% s £ - 30,50%
B U-633%

Carcass Classes

Changes in EU pigmeat slaughter (‘000 Heads)
2025/2024 (Jan - May)

EU Production

SQUEEUAKNIENNEHEHTEENNEE YA B

Main World Importers of PIG Products (up to April)

]

0 [l 2024 (an-Apr)

5 f 12025 (Jan-Apr) B
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From data to iInformation

MEHE 215 B
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4 bJ . (11 ML 1 9y . m
u® The ‘PIG DATA project “PIGZ 4" I

Swiss NATIONAL SCIENCE FOUNDATION

*VVeterinary Public Health Institute, Vetsuisse Faculty, University of Bern, Switzerland

R NI TAERFFTHT, Vetsuisse Faculty, University of Bern, Hfit:

*Institute for Informatics, University of Zurich, Switzerland

I £ IR BRI KA Bt T

*Swiss Federal Research Institute WSL, Research Unit Forest Dynamics, Switzerland

S LI 7L TWSL, ARSI FRER, Fnl:

Clinic for Swine, Department of Veterinary Clinical Medicine, University of Bern, Switzerland

i AR K e K A2 B BRIlm R B2 2 R IE 2 P

b
U Universitat
Zurich™

WSL

BERN
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u’ PIG DATA project overview PIGZE T H ik

Goal H#r

* Turn routine Swiss swine data into actionable health and performance insights

o R IR B A A el B AR AR R AT R B AL A
Scope julF

* Integration of farm, movement, health, and abattoir datasets

C RS TEE). AR K A

N\ \
\ \

i L W o il i~ = = " ———y]
{ | { 1 | ] Al : 1
| | | | | - 7 ] 11
\ \ \ \ \ | ]
\ \ \ \ g | y J/
| W L ¥ | W— 1 § i | S o | : | V-
\ § \ ] P T v : Y & 4
\ \ i | J J 4 'Y 4

* Privacy-preserving, standardized, énd intefopérabie p‘ipeli‘nes’

o [RALERTT IR B EME S 1E
Outcome %5

* Validated use cases with measurable impact potential

« ZRINRIHIG], AT AT A RN )

Universitdt Bern | Universit&t Zlirich
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18.105h25

Multiplier
herd

Schematic relationship between herds
Multiplier herds receive egrandmothers gilts from xx nucleus herds. From multiplier herds, emothers gilts o to various breeding herds or
centers [usually 1, sometimes 2 or even more), and breeding herds / centers can receive «mothers gilts from various multiplier herds (usualky
1, sometimes 2 or even more).
| A breeding center sends pregnant sows to different farrowing farms, whereas afarrowing farm usually receives
sows only from one breeding center {but there are exceptions!). These sows, after farrowing, return to breeding
center where they are bred again. ideally, the same sows should alwaysgo to the same farrowing farm, but that
is not always possible.
" Piglets produced infarrowing or breeding farms rarely goto one, more often to different fattening
gj'ffﬁ farms (average 3, up to 10 or even more). Some fattening farms receive piglets onfy from one
= breeding or farrowing farm, but the majority scurce piglets from various origins.
: Same for slaughter, where some fattening farms (and all other farm types!)
send animalsto one slaughterhouse only, but most of them to different ones.

S0wWs
8
=
I_.l-._.a:_.
- truncated -
oy 1 1\ Piglets
N _-‘_.r :‘ "‘ . - o i o
lf “ | h\ B, ; s ¥ p
J \ M "": L%, " | fattening P
: - fatten: —_— ey farm : Fattenin
attening SRS fattening | Fattening 8
farm farm farm fattening farm - farm
farm Fattening
fattenin - i fattening y farm
i & fattening fattening V4 = Fattening
farm farm farm
Fattening pigs
P... J
~yy
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u’ PlG DATA architecture and data governance
PIG A S0 A R HE

‘Ingestion: APIs, secure file drops, and scheduled ETL into a common model

A : APl ZEIH T BT RIETLE]— AR E

Standardization: Unified IDs, time alignment, and ontology for events/KPlIs

FrfElL: G—HIID. BRI SRS KPIR A 44

*Quality: Automated completeness checks, outlier flags, feedback loops

JRE: BIEEBEMNE. REERS. RBER

*Privacy: De-identification, access tiers, and purpose-bound data use

fath: ZRF. U5 FERE KRR € RIBE A

*Traceability: Data lineage and model versioning for audit and learning

BN BEEE AR RA, HTHEENEY

Universitdt Bern | Universitét Zlirich
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PIG DATA SPACE PIGX3E %% q]

18.105025

Climate data

Meat Market
data

PDS

(Pig Data Space)

Trade &
Transport

Swissmedic

FLEKO & AGIS

Swine Clinic & MCID
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Use case 1
Early healt

i

1 d

Combine climate, intake, growth, and treatments to predict spikes
ZEEEME. BAE. EKANGIT RN

Aim for 3—7 days advance warning to intervene earlier

ES VY
nd mortality risk prediction

5

TS PERT3-TRINE, LMEE RN

Dynamic checklists—ventilation, water, feed transitions, isolation
M RBR . oK. ARG . B

Reduced peak mortality and narrower variance in batch outcomes
BEARUAARL AL T 8 I 4 /ML IR &S R 22 57

Models improve when farms log interventions and outcomes

consistently

B — BOL KT IUE AN G R, AR 3

16 18.10.2025

aiﬂ i bl

Pig network

=
(]
1

114

greedy max.
in-degree
sentinels
random

-
w
1

0.2 -

0.1 A1

Fraction of detected outbreaks

0.0 A

Min. outbreak size

Swine Clinic & MCID
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Use case 2 1§ F

Repro and productivity optimization = & fl4= 7= R4t 4k

01

Farrowing
forecasts: Predict
farrowing room
demand and
staffallocation

17  18.10.2025

)

Sow-level: Parity-
specific risk for return
to estrus and
farrowingassistance

Swine Clinic & MCID

Z 1512

03

Wean-to-

finish: Forecast
ADG/FCR by batch
based on early-
lifesignals

04

Bottlenecks: Identify
calendar weeks with
systematic
throughputlosses

05

Result: Smoother
flows, fewer stock-
outs, and better
laborutilization

vetsuisse-fakultat




Use case 3 i FH 413

18

AMU patterns: Detect outlier usage and suggest narrow-spectrum alternatives
AMURE I Al S 5 4 A I D0 i OB IS AR 28

Lesions at slaughter: Link farm events to pleurisy / pneumonia /arthritis risk

Fe SE IS B AL . KA FAE 5 MR 28 /i 98 /50715 78 AU Bk AR K

Welfare signals: Tail-biting risk from activity / feeding variability

HEANE S ISR AR R R R XS

KPIs: Welfare dashboards combining lesions, lameness, and intervention logs
FEEGUIERR: BWAR . BT AT H G 45 S E R ACR IR

Impact: Compliance support plus tangible cost and welfare improvements

SO 5 RSCRF I B AT T AR A A e

18.10.2025 Swine Clinic & MCID

Universitdt Bern | Universitét Zlirich
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Use case 3 i FH 413

weight pork chop

ham weight calculated without

p-values LRT calculated ham weight calculated bones, fat and tendons

Transport Time 0.034 0.049 0.027

Lairage Time <2.2x10-16 <2.2x10-16 <2.2x10-16

TempAvg <2.2x10-16 <2.2x10-1 <2.2x10-16

TempD 2.7x10-15 <2.2x10-16 2.6x10-16
RelHumAvg 0.64 0.69 0.93

Loading time OTD 0.0014 0.0001 7.4x10-5

Drop time OTD 1.8x10-14 3.0x10-1 4.7x10-16

ProdType 0.001 7.5x10-16 <2.2x10-16
PigType 0.0003 0.56 0.073

19  18.10.2025
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What we learned in PIG DATA A 1EPIGHEIEF T 24
Successes and stumbles KI5 #4r

Data reality %ﬁﬁfﬂi

» Missingness and inconsistent coding are the main bottlenecks
o R I AN — B 18 g i 7 T 25 11320

Small wins first k5%
- Start with simple, high-ROI alerts to build trust M & 5., =ROIFIEHRITIE, EA5/F
Explainability mJfi#r:

» Feature attribution boosts adoption and better farm dialogue
o Thie & M A B4 a5 48 52 8 00E R 37060 1

Feedback loops % 1% [B] &%
« Farmer input markedly improves model relevance 7 FE4i N\ i 22 32 = 1 78 [ FE e 4k

Scaling &7 L)

« Standard schemas and governance matter more than fancy algorithms

o ARTHESRAY AT IE L AE I F B2 B E B

Universitdt Bern | Universitdt Zlirich
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How to set up similar projects?

gl v ELSRARICH 2

r frontiers ORIGINAL RESEARCH
In Veterinary Science o o Publishad 04 by

A Transdisciplinary Approach
Supporting the Implementation of a
Big Data Project in Livestock
Production: An Example From the
Swiss Pig Production Industry

Céline Faverjon ™, Abraham Bernstein?, Rolf Gritter®, Christina Nathues*, Heiko Nathues®,
Cnristina Sarasua?, Martin Sterchi**®, Maria-Elena Vargas?*® and John Berezowski'

Universitdt Bern | Universit&t Zlirich
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Practical adoption roadmap

2l 8 P 4 25 [
Standardize data entry (events, treatments, deaths) and IDs

gt —H AR N CHAEL 1877 SETD) MID

Connect core streams (farm software, climate, slaughter reports)

ERAZ DI CRIPEAE . AR, B RS

Pilot 1 - 2 use cases with clear KPls and monthly reviews

-2 ZE G, B HIKPIALH

Train people - turn model outputs into standard operating responses
I 53— RS B HA A 9 s R A

Iterate - retire weak models, scale proven ones across sites

BRI B, PEuh S Y R ik A

22 18.10.2025 Swine Clinic & MCID
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'’ Is it wise to invest now?
AR TR TF B R I 2

*Estrus and farrowing prediction: Computer vision and activity sensors detect standing heat and subtle behavior changes 24 - 48
hours in advance; models predict farrowing windows, staffing colostrum support and reducing stillbirths.
;ﬁﬁg@;ﬁ&mzﬁﬁﬂﬂﬁﬁ%@%@%ﬂ%ﬁu-m¢ﬁﬁ%%iﬁﬁﬂ%ﬁ%ﬁ%§%;ﬁﬁﬁ%?ﬁﬁﬁ\Aﬁ%ﬂi
AN AL

*Precision sow feeding: Body condition scoring by camera plus intake patterns adjusts gestation and lactation rations per sow,
improving milk yield and wean weight while avoiding over- conditioning.

JEHEEPER:. BEBREVIES IR EE AR NERATIE LRSS E, NTRE=HEMNYIEE, RN RE.
*Piglet survival and growth: Vision and audio analytics flag chilling, crushing risk, scours, and cough signatures; targeted heat,
creep feeding, and interventions cut pre- weaning losses.

AFREFERSER: BN EHTER, RIS ABERKER. BEXNK. BB RZBEE; SHXHERm. Sogemmng
BTG, B RBrmiste®.

*Environment and health early- warning: Al tunes ventilation, heating, and cooling by pen to keep THI on target; anomalies in
water/feed, temp, and sound trigger biosecurity checks for PRRS/APP/streps and faster isolation.

AEARREE TR ATEEREREX. R E, PAREFTHHE S K KEE ., BEAEZRRESMREYZEME, b
KrlPRRS/APP/4#EER T 52 PR M B% 55 .

*Finishing flow and marketing: Weight cameras and smart scales forecast daily lot distributions; catch plans hit processor weight
bands, reducing penalties and improving uniformity:.

“BRRESTHEN: RERGHNEEAMNEH MRS M; MBS TEERE, BOATHREHS T,
*Maintenance and logistics: Predictive maintenance for feed lines, drinkers, and ventilation fans reduces downtime; inventory
algorithms right- size vaccines, meds, and feed deliveries.

LEPRMIT: RPPRER . YOKSRAIE XU AT T R4S, JRAMENLR 8] PR SR IE R E R B . ZaI A B B S R

Universitdt Bern | Universitét Zlirich
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Area X3 KPI s A &8 (=1 72 Baseline After Al Improvement
Reproduction BhH Litters/sow/year B BERE I AT E 2.35 2.42 +0.07
Reproduction Yl Farrowing rate Pag s 82% 86% +4 pp
Litter metrics LA Total born/litter HAE S/ B 13.0 13.3 +0.3
Litter metrics EEELD Born alive/litter H A I A 7 A 11.2 11.6 +0.4
Litter metrics LA Weaned/litter W A H 9.5 10.2 +0.7
Piglet survival AT R Pre- weaning mortality Wr i HT SET. 2 15% 1% -4 pp
Grow- finish survival — EK-BHRWAFES  Nurseryffinisher mortality R & /8 WALT: R 5.0% 4.2% -0.8 pp
Growth/feed A KAk Nursery/finisher FCR R E/H K FCR — — -0.05 points
-1% net (gestation -

Sow feeding BERE T 57 Sow feed use BERE AR A — —
3%, lactation +2%)
Energy e & Climate/ventilation energy S {&/i A\ g — — 7%
Quality i Top- grade proportion 02K L A3 — — +1 pp
Operations BAE Emergency call- outs KAy — — -10-15%

Universitdt Bern | Universitdt Zirich

24 18.10.2025 vetsuisse-fakultat

Swine Clinic & MCID



b [ ] [ ] [ ]
u® Is it wise to invest now? Maybe ...
LIRSV W7
IAEFC B B/ 2 ...

Impact level §2mEZ Assumptions/calculation Bi&ATE Benefit

(RMBlyear)
More pigs WG A Y +0.7 weaned/sow/year — ~6,300 extra  +0.7:kB}E/4E—~6300:kFi4M i 40 945 000
weaned and sold £ market hogs x RMB 150 margin x150 70 H)V ’
Lower finishing o 2 ~1,860 additional hogs x RMB 150 N s — T AL
mortality BARM LR marala 1,860k 4 4% x 150 G R IE 4 279,000
Feed savings MFCRH 34 —0.05 points = 4.75 kg/head x 227,000  -0.05%=4.75T /2 x227,000:kx6.07¢/

6,470,000
from FCR B & head x RMB 6.0/kg T8 T
Sow feed PR AL —19% on ~12,000 t/year x RMB 3.0/kg  —1%3f~12,0000i/4Ex3.075/ 2 /T 360,000
optimization
Energy savings T REVR -7% on RMB 12,000,000/year A N T1200 /5 7617 % 840,000
. . - . +1 pp top- grade x 227,000 head x =y o] ot —
Quality premium 5 i B = RMB 10/head +1 pplii £l x227,0003kx 4331077 2,270,000
b N %:EE‘ , S ¢ ) z‘}at“
Labor/maintenan w20 Fewer emergencies, targeted rounds ?fén %ﬁiﬁlﬂuﬁfﬂ]‘ MEEHE (=i 900,000-1.20
ce HHIZ (= 6 FTE/overtime avoided) PR 0,000
Total annual - i ! \ - =12-13
FEEBAER Sum of above (midpoint for labor) FiREF (FHsh A

benefit
25  18.10.2025
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Economics, ethics, and regulation
2N = 4/\3@ 5FD”’“’“§

 ROI framing
. B EREAELE : Securty

 Costs | oot nghts ﬂ ﬂsigr:fc:: i
| ETHICAL & = ' LEGAL
A Regulation | [aceny Governance
« Ethics Privacy | Bias Accountability)  Confidentiality
Mitigation of Bias | - Legal & Ethical £ Liability
o JEfEPRST Transparency i Considerations Accuracy |
- Relevance Decision Making

* Regulatory fit

- AR A

* Resilience Planning  (lgAs Transparency

Inclusion
- HEJ
Universitadt Bern | Universitét Zlirich
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The next frontier )4 5t

27

Genomics + phenomics K 4 ¥ +F R %
= Breeding for robustness with real-world signals i T B Szt 55 5 AT Fa fd 1 1% 9%

Causal Al FE AN T g

=  From correlations to confident intervention recommendations M AH &4 2 7] 52 (1 F i

Edge analytics 14437
= Barn-level inference for low-latency alerts 1% %R 23 i 5% 5 2% e 3

Federated learning Bt&55 7]
= Learn across farms without centralizing raw data | & /MR TGN, T % T R EHdE

Sustainability 7] &kt
= Carbon, nitrogen, and welfare metrics embedded in ops # A\ ZIEEVE F B . BAIREF]F5 b5

Universitdt Bern | Universitét Zlirich
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Thank you for your attention!
SRR S R !

Prof. Dr. med. vet. habil. Prof. h.c. Heiko Nathues, PhD
Dipl. ECPHM, FTA Schweine, Cert Vet Ed, FHEA
EBVS® European Veterinary Specialist in Porcine Health Management

i Head of the Clinic for Swine
| President of the European Board of Veterinary Specialisation (EBVS)
| Editor in Chief - Porcine Health Management journal

University of Bern, Vetsuisse-Faculty

Department for Clinical Veterinary Medicine, Swine Clinic

&

University of Bern, Multidiscilipinary Center of Infectious Diseases (MCID)

Bremgartenstrasse 109 a
CH-3012 Bern

Tel. +41 (0)31 684 23 44
heiko.nathues@unibe.ch
http://www.schweineklinik.unibe.ch
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