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Work done and results

Objective

. Develop(/test/imBIement) a series of Standard Operating
Procedures (SO ’s% which can be tailored to the specific
needs of individual farms when adopting sensor and/or data
analysis technology in dairy farming.

Results

 D4.1 Standard O()Ae/:_ratin Procedures: Report on internal validated sensor based SOPs,
(2017) Lokhorst, Wind, Biewenga

« Additional report ‘WP4 Tailored Standard Operating Procedures Report on improved external
validated sensor based SOPs’ (2018) Wind, Biewenga and Lokhorst

» D4.2 ‘SOP External testing and integration in a management decision support tool’ (2018)
Wind, Biewenga, Roemen, Hansson, Lloyd and Lokhorst

« Several events and workshops
* Prototype web application, VHL
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SOP - ACTION, WORK INSTRUCTION

* SOP Is a protocol =
describing what to do —
when and how _— | S f;g%
(ACTION) O

* based on management
decisons and integrated
sensor data

translatedin
WORK
Observation Analyse-Interpret RIS Perform action
* OBIJECT OF
INTEREST

«

I
I
4

' INFORMATION '

Data processing -
making information

* WHO

* WHAT : :
« WHEN KNOWLEDGE

* WHERE

« HOW Individual information
Analysis & context

interpretation
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Adopted method

Data Driven Dairy Decisions for Farmers

Plan for results

fs PennState Extension

Start/End http://extension.psu.edu/animals/dairy/hr/personnel/ud011

|IGuide

Standard Operating Procedures: A Writing

Standard operating procedures used in combination with planned training and regular
performance feedback lead to an effective and motivated workforce.

First Draft
Internal Review
External review
Testing

Post

Train

s e P e e e

Overall BSC of the cattle is getting
lower than the minimum
expected score

Decision

=3
<
sl

Go to the barn and
check the cows

Document

Are the cows split
all over the barn?

s 70% of the cows s 70%of the lying Are the other cow Are there signals
lying down? ows ruminating2 active? of cowsin heat?
no

Next Process: Cows
in heat

Write down the
notification on the
advisory board

yes

no

Check the climate,
housing and the
ration of the cows
on deviations

Check the ration

A

L

This project has received funding from A 4
the European Union’s Horizon 2020
research and innovation programme
(ISIB-2015-1 programme ) under grant
agreement N2 696367

Call the veterinarian
or advisor for advice

European
Commission

A

Is the manure
quality good?
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Mastiline — SCC - process detection mastitis

Abnormal SCC
detected by
Mastiline

Is SCC< 80.000?

Is SCC <150.000?

Is SCC <250.000?

Is SCC>250.000?

* X%
*

"

-
et
European

Commission
—

No action, the
udderis health

yes

Check the cow for
the next 5 days

ilk cow according
to normal milking
procedure

ilk cow according
to normal milking
procedure

Record date, time,
cow ID, affected
quarters and
severity on milker
report

\ 4

SOP - No action

Object of interest: The udder

Who: The person who is responsible for the mastitis
What: No action

When: By SCC between < 80.000

Where: No specific area

How: Milking the cow just like all the other cows.

No action, the
udder is health

SOP — Check the cow

Object of interest: The udder of the cow

Who: The person who is responsible for mastitis
What: Check the cow for the next 5 days

When: When the SCC is higher than 150.000
Where: In the milking parlour

Check the cow for

the next 5 days

es
y Check the

treatment plan

yes

Call the veterinarian

Contact
Veterinarian

This project has received funding from
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HOW TO PRE MILK THE COW

Clean all four teats

Make sure the floor under the udder is clean
Milk the cow by hand until you have 4 milk rays
Do you see deviations? Like flakes or is the milk washy?
Write down the deviations
Clean your hands

Clean the floor

No gk owhE

van hall
*  larenstein

How: see how to pre milk the cow
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3. ‘Intemal vabdatod Sensor DSl SO S .. . il mmi s iiisisrrsisss it srsssisanissseidysianassssosisnasa
RGSUltS D4 1 31 Udder Health ... e e
" Mastiline — SCC - process et Ction MASHITIS . .............iiiuereeiniiiirieresrssmesemessssesssssssesssssssnnmesssessases

Delaval Herd Navigator - LDH — process detection mastitiS ...,

Delaval Herd Navigator — Conductivity — process detectionmastitis_ ...

Lely Milk Quality Control - SCC - processdetectionmastitis....___....___._.._____________________________._.

Sensor N

Delaval Herd Navigator — Progesterone — process detection heat..................c.oocovviiiininnieniannn

Nedap Smarttag Neck — Activity — Process detection heat .....................coooiiiiiiiiiiiiiiiiiiiiiiiiiiii

Delaval Body Condition Score Camera - Body Condition Score — process after detection heat. |

.3 MIIKING DA .ccciiinicinoniis duinins squns sanainsamssinsasnssicaissys iatannios sos nmaps s s NiaNe ot s s SoaiiAern s iaias saa oS on s masaocns

Delaval Herd Navigator - LDH — Process detection mastites ...

Delaval Herd Navigator - Conductivity — Process detectionmastitis ... .|

Delaval Herd Navigator — Progesterone — process detection heat..........._.............................. '

Delaval Herd Navigator - BHB — Process detection KetoSiS .............ooooiiiiiiiiiiiiioioiiiiiiiiniicee e

Lely Milk Quality Control - SCC - process detection mastiliS. ... ieiaiann ‘

B4 MetabOlIC DIS@ASES ...ttt ie i cieasaasceeasss e aesah e an 4ot a4 s 44444488444 444 b aa e n e s bas ‘

Cowmanager SensOor — Temperature - Process detectionketosis.._....................................... .

Delaval Herd Navigator — BHB — Process detectionketosis ... ... ‘

Nedap Smarttag Neck with Cow Positioning — Activity — Process detection diseases................. ‘

Cowmanager Sensoor — Temperature — Process detection diS€ases..................ccceevvvvvveenrnnninnns !

D CANVES AN YOUNGSIOOK &.coiov iitviiisksiissssmmerimoiis i sssmmsaaisss s tov s sonassersessssonnssnssey

Process Moocall — Activity — Process detection giving birth ...
Refractometer — Antibodies — process detection quality of colostrum ...t

s project hs received funding from 3.0 Grassland Manaemen. o S R e T |

;7 |l Hicclep Sresstieg bl witfs cin posiloning - activly - Frocess det gy “van hall
(51820151 programme ) under grant Grass altimeter — height — process detection grass growth ............._| " |larensten
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Process to improve SOP’s and MIS integration

Report on improved external validated sensor
based SOPs’

workshops

Improving the
existing SOPs
according to the

= ) R S
—  (ISIB-2015-1 programme ) under grant
agreement N2 696367

D4.2 SOP External testing and
integration in a management
decision support tool

Integration OPTIcow Delpro
4DA4F-SOPs ZLTO DEEVE]
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Review of the workshops

Descripon | February,08 | February,22 | April | Apri, 11 | April 24
v @) : v : v )
v (7) Event (34) v (6) v (6) £ (5)

Location in described country vV (NL) V (BE) vV (SW) vV (UK) vV (NL)
SOP experts attending Vv (3) vV (3) vV (2) V(1) vV (2)
Received clear answers to:

Is the method of current SOPs \' + + + \'
correct?

What are the weaknesses and the &Y t t - \'
strengths of the current SOPs?

Which modifications of the v t t - v
current SOPs are necessary to

make them practically feasible?

How would the SOP look like if v - * v v
Create an improved version of the &Y - t * \'
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Example of metadata SOP improvements
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gm“h Thi N ivad-fundineF:

European
Commission

Tested (T)
Special ch Attending Farmers (F) or|or
Standard Operating Procedure Inp:fa; Grou ma':;;g“ Workshop |Country SOP-Experts (E) or Other|Discussed
P (0) (D) or New
(N}
ﬂﬂ:t?: Herd Navigator - LDH - detection X 13 . EE D
Delaval Herd Navigator - Conductivity -
detection mastitis
Deleval Herd Navigator ~Progesterone — | yuuing Dot [x P e o
Delaval Herd Navigator - BHB - detection
ketosis
:::ﬁ!:::k Quality Control — SCC - detection X 5 ML e o
Cowmanager SensQor - Temperature — .
detection ketosis 5 HL o .
Delaval Herd Navigator — BHB - detection
ketosis Mefabolic
Nedap Smarttag Neck (pos.) - Activity - Diseases " i ML o o
detection diseases
Cowmanager SensOor - Temperature — i
detection diseases X hL © O
Maoocall — Activity — detection giving birth - ML
Refractometer — Antibodies — quality of milk gif;;;gk 5 NL E
Nedap Smartag Neck (pos.) — Activity —
detection location
Grass Altimeter — Height — detection grass Grassland
* 9 Management | * - ML 0 L
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Planned work

 Task 4a — Develop 10 draft Standard Operating Procedures
(SOPs) = D4.1

* Task 4b — Test the Standard Operating Procedures -2 internal
and external review = D4.2 and additional work

* Task 4c — Integrate SOPs into a management decision tool =
Opticow & Delpro in D4.2

e Task 4d — Publish Standard Operational Procedures (SOPs) -
4D4F website

e Task 4e — Link to EIP Operational Groups > 4D4F website and
Nefertiti project

This project has received funding from

the European Union’s Horizon 2020 =

research and innovation programme E \\ Va n hq "
(ISIB-2015-1 programme ) under grant i Iarenste n

agreement N2 696367 s - _ g
university of applied sciences




apar§~ Data Driven Dairy Decisions for Farmers

Impact

* Proposed method ‘how to write SOP’s’ (in a
process, sensor and data pontextg Impacts the
way we advise farmers to integrate new
sensing systems or data sources. They really
have to think of how they are working now,
and how they think to work when they buy/use
new data/sensors.

« Extra possibility to integrate in a management
system environment

« Train young professionals. This work method
was introduced in the minor Smart Dall}l
farming at Van Hall Larenstein University of
applied science.

* Inspired project partners (also goat SOP) and
visitors of the workshops and Studium
Generale at VHL

PDF SOP 3. Protein in goat milk

NIEUWEDOGST Veehouderij  Akker- & Tuinbouw = Algemeen M
- S S A T - = el
¢ - ¥ 3 o
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hapter 7 is dedicated to writing SOP’s

PDF can be downloaded:
https://doi.org/10.31715/20181

Data Driven Dairy Decisions for Farmers

An introduction to

Smart Dairy
Farming

B vt Lo Uity ot Apted Scencen

by Dr. Ir. Kees Lokhorst
professor Herd Management
and Smart Dairy Farming

what to learn in chapter ©
+ Wiy this book Introdection to Smart Dairy
writton.

van hall
larenste'n

university of applied sciences

1. Introduction

The chjectve of this book An INntrocuction B

Ftrocudion

smart Dary Farming’

E o provide insight in the development of the Smart Dory Farming
(SDF) concept and odvise as Lo how to cpply ths knowiedge in the

peid of

vities of students from unversibies of appiied soence
The information in this book INduces bad

ground information ond

coempreheEreve FEicht In the concept of SOF.

The bockwil provida the madar with od o
thoughe and gve him Nspeadon for ndar-
standing dairy tarrming and Inforrmsion and
Comrunication Tachnology OCT) retssed
PrOCLCsenvIce dovSiopmant raLhar than

o

for g
saveral Dusch and ELFOpRIN projects, @copt
from the ELLPLF projecs, thar thera Is hardy
ary decant educseicn mansnial walibic. The
‘her s that educanion i an Imporant

the rocem: developmerts. Ahcugh this book
& Ay maant fof swdents and st o
uriversiios of appilad sclenoes and other unik
versitios it 3ls0 can be Lsad by professionals
slrmacy woeking o appilcaions in rsaarch

faciorin Innovaion adepuon
processes. Not only the sarly acopesrs and
Inrovaoes (based onwork of Rogers and the
Difson of INNOVALIONS ) SHouss banatt troes
tha SDF conceg, tus ako the sarly and e
majorky should bencik rom It He bofkves

for this ol of axper

y 8 mows-

o pecpie ¥ iy tarmar of
tarmer acvisot.

The SDF conampt
The SDF concage has boan devaloping for
aimesz owo cocades, Raledty research

e for o suwdents
CELWEMRS 10 HCorma fanmars of other
Imcivac siakehoiers.

Altrough Inciuding @mples irom other 500
100s such 35 pouky, P and antia freing
ysams could Maks tha thacry sven mom

and thas have g, this book specticaly focumes
nached the market. Farmers have almady on the calry sectot. Mos: of the xamples

e which 13" but SOF can be
loads o WideSTeas AnOWlecER. Howawag the  sppliadwarkwice. Elzboration on

concape hasr Ly e rRached tha Naw gners.
ton of farmars. This Is botass waining and
educaion Fasi: yat ocumsed on tha SOF

CONCRpR. I ordor 10 sy why This Concagm

mere of Indvidual cows and cales that am
par: of a group, and managemant of locaton
nc thme spocific grass production inthe
dalry sactor will bo ghvan. In ordar 1 A4y

x

af this book, Xees LOKNOFs, SI@ned 3 profes.
sorship In Herd Management and Smart Daky

o undersiand the challeng e that the daly
socror faoes 3nd what the SDF oonoeprcon-

Farming 3t the Van Hall L y
for Applind Scioncas In 20M. During his proks.
sorship ha 5t 4D 2 MINOE 0N s Sopic. White
doing this & bacama diear this Inforrmaicn

riues

O i Kinow Lokhorst
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Bonus

* Webapplictation 4D4F-SOP
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