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Configuration Manual

1 Introduction

Julia Streckfuss
17158192

The following manual provides information on hardware and software configurations as
well as code examples to reproduce models and model results as described in the technical
report on the conducted study with the title ’Supervised Machine-Learning as a Decision
Support Aid in Sea Lice Control for Norwegian Salmon Farmers’.

2 Hardware Configurations

The specifications of the hardware on the local machine used to run the project code are

as shown below:

Operating System
Version

OS Manufacturer
System Name
System Manufacturer
System Model
System Type

System SKU

Processor

BIOS Version/Date
SMBIOS version

Embedded Controller Version
BIOS Mode

BaseBoard Manufacturer
BaseBoard Product
BaseBoard Version

Platform Role

Secure Boot State

Windows Directory

System Directory

Boot Device

Hardware Abstraction Layer
Installed Physical Memory
Total Physical Memory
Available Physical Memory

Microsoft Windows 10 Home
10.0.19045 Build 19045
Microsoft Corporation
LAPTOP-4NHM994V

HP

HP 250 G5 Notebook PC
x64-based PC
2EW12ES#ABU

Intel(R) Core(TM) i5-7200U CPU @ 2.50GHz,
2701 Mhz, 2 Core(s), 4 Logical Processor(s)

Insyde F.26, 21/04/2017
2.8

62.41

UEFI

HP

S81ED

62.41

Mobile

On

C:\WINDOWS
C:\WINDOWS\system32
\Device\HarddiskVolumel
Version = 710.0.19041.2728”
8.00 GB

7.92 GB

3.17 GB



Total Virtual Memory 14.3 GB

Available Virtual Memory 8.69 GB

Page File Space 6.43 GB

Page File C:\pagefile.sys
Kernel DMA Protection Oft
Virtual-based security Running

Base Virtualisation Support, Secure Boot,
Virtual-based security available security properties DMA Protection,
Mode Based Execution Control

3 Software Configurations

The following software was used for data extraction and model development:

e Jupyter Notebook (version 6.0.3) using Python (version 3.8.3) for Data Extrac-
tion from the BarentsWatch API with Anaconda Prompt for Retrieval of Bearer
Authentication Tokens.

e Pycharm (2023.1.2) for Data Pre-Processing, Feature Engineering, Model Fitting
and Model Evaluation with Anaconda3 as the underlying Python interpreter (Py-
thon 3.8)

e Github Desktop for Version Control.

Required packages were installed through Anaconda Prompt. The following libraries
are required to run the project code:

Package Version

curl 7.71.1
requests 2.31.0
numpy 1.21.5
pandas 2.0.2

matplotlib  3.7.1
missingno  0.5.2
scikit-learn 1.2.2
imblearn 0.0

xghboost 1.7.6

4 Data Extraction BarentsWatch API

Data had to be extracted via Bearer Authentication Tokens after free sign-up to the
BarentsWatch API service [ as shown in Figure [2] below:

! (BarentsWatch!2023)



Create a client
Log on to https,/www.barentswatch.no/minside
Select "Mew Client" (My klient) under "API| access (for developers)” (AFI-tilgang (for utviklere))

Create a new client, and make a note of the password (client secret) you choose.

My clients

Mo clients

Create new client

Client name tutorial
Client type
are going to use the AlS AP|, please select & BW-API AlS-API

% APl For ar APIS, youl 5 il salect BYW AP|
Purpose (optional)
Filling in purpose is optional, but it makes it easie

Password (TR R L L @

CREATE CLIENT CAMCEL

Figure 1: BarentsWatch Tutorial: https://https://developer.barentswatch.no/
docs/tutorial

Tokens were obtained as demonstrated in Figure [2] by means of the running curl
commands in Anaconda Prompt. Access tokens obtained were valid for 1 hour to run
requests commands to extract data from the API.

(GEE A

m-urlenc "client_ic 92 :julia_st8sc &client
secret=mypa ord&grant_typ ient credentials" https://id.barentswatch.no/con
nect/token

Figure 2: Retrieval Bearer Authentication Token via Curl Command in Anaconda Prompt


https://https://developer.barentswatch.no/docs/tutorial
https://https://developer.barentswatch.no/docs/tutorial

# import Libraries
import requests
import pandas as pd
import os

through prompt command

thrg

koverflow.com/questions/. with-an-gpi-thet-requires-a-bearer-token
s{reguests.auth.AuthBa
def __init__(self, teoken):
self.token = token
def _ call_ ({self, r}:
r.headers["autherizaticn"] = "Bearer " + self.tcken
return r

Figure 3: Preparation for Data Retrieval Functions

After creating the Bearer authentication class and filling the obtained password and
creating the base API string as shown in Figure [3, data could be obtained for:

e Weekly fish health per year and week (no specification for farm localities required)
e Detailed farm information per year and week (requires specification of farm locality)

e Lice medication events per year (requires specification of locality)

Efforts were made to reduce number of individual API calls by only extracting detailed
farm data and treatments of farms that are not shallow and that have salmonoids.



 funcition to obloin oll weekly Fish doto for oll reporied peors
def data_collection_all years{api=url, token=password):
df = pd.DataFrame()
localityMo = []
localitykesekId = []
rname = ||
hasReportedlice = []
isFallow = []
avghAdultFemalelice = []
hasCleanerfishDeplayed = []
hasMechanicalRenmoval = [
hasSubstanceTreatments = []
hasPd = [}
hasIla = []
nunicipalitylo = []
aunicipality = []
lat =[]
loen = []
isOnLand = []
inFilteredSelection = []
hassalmonoids = [
is5laughterdoldinglage = []
week = [
year = []
for a in range(2812, 2824):
for i in range(1,53):
data = requests.get(f {api}{a}/{i}", avth=Bearerduth(f"{passward}™) ). json( )
for y in datal " localities’]:
localityNo.apgend(y| "localityioe” ] )
localityWeekId. append(y[ " localityWeakId" ])
name. append(y[ "‘name’ |}
hasReportedLice. append{y| "hasReportaedlice” |}
isFallew. append(y[ " isFallow' ]}
avgAdultFemalelice. append(y[ 'avgldultFemalalice” ]}
hasCleanerfishDeployed. append(y[ "hasCleanertishDeployed” ]}
hasMechanicalRemoval . append(y| ' hasMechanicalRemowal” |}
hasSubstanceTreatments. append{y[ "hassubstanceTreatments" ]}
hasPd. append(y| "hasPd' )
hasIla.append(y[ "hasIla"]}
aunicipalityNo. append (y[ "municipalityNo” ]|}
nunicipality.append(y[ 'municipality”])
lat.append(y['lat”])
lon. append(y[ 'lon™ ]}
Ls0nLand . append (y[ " isOnLland” |}
inFilteredselection.append(y[ ' 'inFilteredSelection” ]}
hasSalmonoids. append(y| "hasSalmonoids ' )
isSlaughterHoldingCage. append{y[ " is5laughterdoldingCage” ]}
week. append( i)
year.append(a)
localityNo®] = localityho
'localityWeekId' ] = localitykeekId

rane '] = name
hasReportedlice’] = hasReportedlice
'isFallow"]) = isFallow

avgidultFemalelice”] = avghAdultFemalelice
hasCleanerfishieployed ' | = hasCleanerfishDeployed
icalk wal'] = hasMechanicalRemoval

hasHec

h:gSUth:HLET atments’'] = hasSubstanceTreatments
= hasPd
= hasIla
ItyNo'] = municipalitylo
ity'] = municipality
ch 1 = lat
Lon
"] = isOnLand
Lnr lteredSelection” | = IinFillteredSelection
'has5al

pids' ]| = hasSalmoneids
issSlaughterHoldingCage' ] = isSlaughterdoldinglage
Week '] = week

year'] = year

ps.chdir 'C: fUsers/Julia/Downloads" )
df.to_csv("fTish_data_all years.csw")

return df

dff’
df|
d¥[
df[
df[
d¥[
dff’
df|
dif’
d¥[
df[
df[
df[
dff’
dff’
di 'l
df[
d¥[
d¥[
dff’
dff’

Figure 4: Weekly Fish Data Extraction and Local Storage




¥ function to obloin detailed form data for all weeks in a given yedr

wped to {1,54)

¥ for pears with 53 years, range needs To cha
def site details week{year, localityno, api-url, token-password):

df = pd.DataFrame(}

years = []

week = []

localityMo = []

avgMoblilelice = []

avgstationaryLice = []

seaTenperature = [

CimesSincelastChitinGynthesisInhibitorTreatment = [

placemant = []

capacity = []

unit = []

purposes = [ ]

productionTypes = [|]

species = []

specieslist = []

LsGreen = []

localityIsIndgualultureRegister = []

for a in range(1,53):
data = reguests.get({+"{api}{localitync}/{year}/{a}",auth=BearerAuth{f"{password}"}).jsond}
years.append( year)
week . append(a)
localityNo.append(localityno)
avgHobilelice. appendi{datal "localitylWesk " |[ 'avgMobilelice” ]}
avgstationarylice. append(datal ' localityWeek" || "avgStationarylice”™ ]}
seaTemperature. append(datal "localitylesk” | [ "seaTenperature’ |)
timesinceLastChitinSynthesisInhibitorTreatnent. append{datal " localityWeek” J[ ' tineSincelastChitinsynthesisInhibitorTreatne
placement . append{datal ' aguaCultureRegister” || ' placement” | )
capacity. append{datal 'aquaCultureRegicter” |[ 'capacity’])
unit.append(datal "aqualultureRegister' |["unil'])
purposes .append{datal 'aquaCultureRegicter” |[ 'purposas’ ])
productionTypes. append{data[ "aquaCultureRegister” |['productionTypes' )
species,append{data[ 'aqualultureRegister” |[ "species’ |}
speciesList.append(data[’aqualultureRegister’ |[ "specieslist" ]}
isGreen. append{data[ 'aquaCultureRegister” |[ "isGreen” ]}
localityIsInAqualultureRegister.append{datal 'localityIsInaqualultureRegister' ])

'year'] = years

week '] = week
'localitylo®] = localityNo
‘avgMobilelice'] = avgMobilelice
avgstationarylice'| = avgStatisnarylice

seaTemperature’] = seaTemperalure

dff

dff

df[

df[

df[

dff

df[ 'timeSincelastChitinSynthesisInhibitorTreatnent' | = timeSincelastChitinSynthesisInhibitorTreatment
df['placement” ] = placement

df[ 'capacity”] = capacity

df[ 'unit’] = unit

df| ' purposes” ]| = purpoies

df[ ' productionTypaes’ | = productionTypes

dff
df[
df[
dfl’

species’] = species

specieslist” ] = specleslList

isGreen') = isGreen

localityIsInAqualultureRegister” ] = localityIsInAqualulturefeglister

o5.chdir{f"C:fUsers/Julia/Desktop/Masters /Datasdetaileds/ {year}")
df.to_csv(f data_detailed_{year}_{localityno}.csv")
return df

Figure 5: Detailed Farm Data Extraction and Local Storage




te one csv file and store Locally

files = os.listdir{path}
combined = pd.DataFrame(}
0% . chdir{path)
for I in files:

df = read_csv(i)

combined = combined.append(d¥, Lgnore_Lndex=True)

DesktopfMaster
1_farms.csy™)

o5 chdir('C: fUsers/Julla/
combined. to_csw(F"{name}_
return combined

‘Datafdetailedfall_year

l.
at

¥ gppend all yeors' Files o one csv File and store Locally
def append_all_years2{path, name):
files = os.listdir{path}
combined = pd.DataFrame(}
0% . chdir(path)
for I in flles:
df = read_csv(i)

combined = combined.append(d¥, ignore Lndex=True)

stersf/Data/detailed/all years_combined')

fUsers/Julla/Desktop)|
csw (£ {name}_.

0% . chdirf C:
combined. e

1 _farms.csv™})

return combined

Figure 6: Combine Data of All Reported Years




all years = :d.lEdd_;h?}._.;1_$ulu_le_}kuF:

all years.week. uniquel)

array([ 1, 2, 3, 4, 5, &, 7, 8, 9,18, 11, 12, 13, 14, 15, 1&, 17,
ie, 1%, 28, 21, XX, 23, 24, 25, 26, 27, I8, 2%, 3 1, 3z, 33, 34,
15, 36, 37, 38, 39, a8, 41, 42, 43, 44, 45, 46, 47, 48, 49, S8, 51,
52, 53], diype=intéd}

& check for only active salmon j
all years _salmon_production = all

_years loc[(all_years. isFallow==False)&(all_years.hasSalmonoidi==True}].copy(}

¥ check for only those FEs that hove mechanical removal

1_years_salmon_production. hasMechanicalRemoval==True|.copy(}

mech_remow = all years_salmon_production.locfa

ive cleg fish deg ed
s _salmon_production. hasCleanerfishDeployed==True|.copy()

tion.locfall_ye

¥ check for only those farms that ha

substance_df = all years_salmon_production.locfall years_salmon_production. hasSubstanceTreatments==True].copy()

cal removals data

def m anicalrenovals{year, api=url, token=password):
df = pd.DataFramef)

years = [}

week = []

mechanicalRemoval = []
mechanicalRemovalEntirelocality = []

_remov_year = nELh_ren:v.lu;[n;Lh_reu:».year == yeaar].copy()
localitylist = mech_remov_year| 'localityMe' | .unigue().telist()

for L in localitylist:
data = reguestc.pet{+"{api}{i}/liceMedicationEvents/{year}"”, auth=0earerfuth{f"{pacssword}”)}.json(}
data = data[ 'data”]
for y in data:
if y[ mech

icalRemoval'] ==

mechanicalRemoval . append(y[ anicalRemowval'])
mechanicalRemovalEntirelocality .append(y[ "mechanicalRemovalEntirelocality” |}
years. append{year )
week . append(y| ‘week” |}
localityHo. apgend(i}

'] = years

LyHo" ] = localityNo
Removal” | = mechanicalRemoval

Figure 7: Extraction Treatment Data: Example Mechanical Removal Data

5 Data Integration and Cleaning

Numerous steps were conducted to integrate weekly fish health data, detailed weekly farm
data, and treatment data, and to clean the data and interpolate missing values. Coding
was run in Pycharm. See detailed code in py file provided as part of the code artifact:

e Data_Integration_Pre-Processing.py

Figure 8: Data Integration and Pre-Processing Python script



6 Feature Engineering

Feature Engineering was conducted as part of Figure [§] and detailed code can be found
there. One example of the code is shown in Figure [9 below. It shows how lice figure and
sea temeperature aggregates were obtained from farms in 20km haversine distance to a
respective farm locality.

etric.get_metric(

date.unique()
[interpolated_df_clean8.date== i]

ItyNo.unigque(), we g yNo.unigue())

Figure 9: Lice and Sea Temperature Aggregates Retrieval of Farms in 20km Distance

7 Data Preparation for Modelling

e Common techniques applied to data before model fitting were:

Dummy Variable Creation for Categorical Variables.

Scaling of Numerical Features for KNN and XGBoost algorithm.

Oversampling of Minority Class via SMOTE package.

Split of Training and Test set.



prevent_tregtm_dummies = pd.get_dummies( = prevent_treatm_reduced,

Figure 10: Dummy Variable Creation

scaler = StandardScaler()
df_reduced2_dummies[[

11 = scaler.fit_transform(df_reduced2_dummies[[

Figure 11: Scaling of Numerical Variables for KNN and XGBoost




11, prevent_treatm_dummies[

Figure 12: Oversampling with SMOTE

X_train, X_test, y_train, y_test = train_test_split(X,y,

Figure 13: Split of Training and Test Set

11



8 Pre-Modeling Analysis

For pre-modelling, a pruned CART was fit by means of grid search and 10-fold cross-
validation and cues obtained from tree visual were used as a filtering criteria to obtain
mean number of weeks till lice threshold exceedance when cues under given conditions
are not acted upon in the form of preventative treatment. See code in visual below:

Figure 14: Missed Treatment Cues

9 Model Fitting and Evaluation Exceedance Classi-
fiers

Supervised classification models were fit to obtain general risk of exceedance for 4, 6, and
8 weeks ahead. Code was the same for all 3 time frames and fitting and evaluation code
is shown below for all models except CART, because CART was applied in the same
manner as in pre-modelling analysis.

12



rf = RandomForestClassifier(
rf.fit(X_train, y_train)
y_pred = rf.predict(X_test)
rf_accuracy = accuracy_scorely_tes y_pred)
I.
[classification_report(y_test, rf.predict(X_test]]]
rf.get_params()

confusion_matrix(y_test,y_pred)

= ConfusionMatrixDisplay(

plot()

predict_

(3 0
RocCurveli

Figure 15: Random Forest Classifier: Treatment Current Week not Included as Predictor

13



stump = DecisionTreellassifier(

ada_cl = Tiem(
y_train)

format(ada_cl_accura

(ada_cl.predict(X

cm_ada
_ada

_ada

Figure 16: AdaBoost and Gradient Boosting Classifier: Treatment Current Week not
Included as Predictor

14



knn_cl = KNeighborsClassifier(

knn_cl.fit(¥_train, y_train)

y_pred = knn_cl.predict(X_test)

knn_cl_test_accuracy = accuracy_score(y_test y_pred)

format (knn_cl_test_accuracy))

RocCurvelisplay.from_predictions(y_test,y_pred_proba)

Figure 17: KNN Classifier: Treatment Current Week not Included as Predictor

XGBClassifier(
1_cl.fit(X_train, y_train)
y_pred = xgb_cl.predict(X_test)
:-:|;||::_|::1__tlE"E-t_-Ell:ll:”.'l"-fll::'r' = .5||::|::I_I|".E||::'_.'_'E-I::|::I"EI_'_.'_tE"E-t,'_-'_|Z:I"E'I:| ]
( format(xgb_cl_test_accuracy))
[classification_report(y_test, xgb_cl.predict(X_test]))
y_pred_proba = xgb_cl.predict_proba(X_test)[:,1]
xgb_roc_auc_score = roc_auc_scorel(y_test, y_pred_proba)

(xgb_roc_auc_sc

RocCurveDisplay.from_predictions(y_test,y_pred_proba)

confusion_matrix(y_test, y_pred)
xg = ConfusionMatrixDisplay(
Ccm_xg.plot()
pLt.show(]

Figure 18: XGBoost Classifier: Treatment Current Week not Included as Predictor

10 Model Fitting Random Forest and Treatment Re-
commendations

As a last step, predicted exceeders from RF fit without treatment in current week were
fed into Random Forest trained including treatment of current week. Predictions were
made for no treatment applied versus all other possible treatment combinations and

15



risk reduction was displayed for those farm localities that by means of applying specfic
treatment can turn the prediction to exceed to the prediction not exceed. This was only
conducted for exceedance 4 weeks after current week. See code below.

rge (baseline_vars,

Figure 19: Probability Reduction to Exceed in 4 Weeks Time including 3 most Efficient
Treatment Recommendations
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