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BACKGROUND

Lack of an infrastructure for aggregating and
linking fitness information and resources

Fitness training as a body-centered hobby, and thus
as a form of serious leisure (Codina et al., 2020)

Support for information behaviors related to
serious leisure (Hartel et al., 2016; Mansourian, 2021)
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BACKGROUND

KOS play a significant role in support of decision
making regarding medical information (Zeng et al.,

2020)

Ontologies exist for

specialized diets (Clunis, 2019; Haussmann et al., 2019)
sports information (Zhai & Zhou, 2010)

exploratory web searching of exercises (Kotzyba et al.,
2015)

structured data related to physical activity (Kim et al.,
2019)

health and exercise advice (Izumi et al., 2006)

nutrition and biomechanics information for Olympic
weightlifters (Tumnark et al., 2013; Tumnark, Abreu et al.,
2018; Tumnark, Cardoso, et al., 2018)




AIMS

 Semantic model to support the development o

personalized exercise and fitness plans
« Aggregation of web-based resources on strength
training information

 Support potential users

* People with an interest in strength training at all
levels ‘

* Fitness professionals developing strength training

plans and programs

* People with specialized needs



AIMS

* Support reuse and interoperability by

serving as a bridge between web resources
about exercise and existing biomedical
ontologies

* Allow semantic annotation to enable

mechanisms for user choice and context ‘
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METHODS

Instrumental domain analysis
* Hjoerland & Albrechtsen, 1995; Hjorland, 2002; Tennis, 2012

Facet analysis
* Hjerland, 2013; Hudon, 2020

Literary warrant
* Barité, 2018

Ontology Development 101 methodology

* Noy & McGuinness, 2001
 with Protégé software (Musen, 2015)



CLASSES AND
PROPERTIES

Overview and Details on Specific Features
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Class hierarchy: ExerciseType
» + L ]
Le [|+

¥ owl:Thing

B

© Agent

£ Block

& BodyPart

£ Day

@ Difficulty

& Duration

) Equipment

& Exercise

O ExerciseMovement
=

) Frequency

O Grip

O Intensity

) JointAction

) LocationOfBody
@ Modality

& MovementPattern
0 MuscleAction

& MuscleOrMuscleGroup
@ Outcome

O Output

@ Place

O Position

& Program

' Reason

£ Repetition

& Resource

& Routine

OVERVIEW

(=] [0 =[] [5]
Asserted -

Main Classes: 40
Subclasses: 356
Total classes: 396

Object Properties: 52

Annotations for
label (prefLabel, altLabel)

description (Sehema.org)
matches in other ontology (SKOS)
user generated alternatives
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MuscleOrMuscleGroup Class

MovementPattern
involvesMuscle rdfs:label o ExerciseType
schema:description
muscleWorkedBy
External skos:exactMatch MuscleOrMuscleGroup
Vocabulary ID
includesMuscle miiscleWorked
isPartOfBodyPart
connectsToMuscle
BodyPart

Tendon
tendonWorked
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Example: Biceps Muscle

Deltoids | Brachialis | Brachioradialis

PullMovement
synergist
involvesMuscle Iriceps antagonist BicepsCurl
muscleWorkedBy
NCIT C32200 skos:exactMatch BicepsBrachii
includesMuscle :
agonist
isPartOfBodyPart
connectsToMuscle
Forearm
BicepsTendons

tendonWorked
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Example: Biceps Muscle

Annotation properties | Datatypes | Individuals Annotations: BicepsBrachii El M H =]
Classes Object properties Data properties :
| J prop | prop Biceps Brachii
Class hierarchy: BicepsBrachii =1 [0 = ] ] Biceps brachii
hiceps
'ﬂ; [=+ = Asserted = biceps brachii
¥ & MuscleOrMuscleGroup
% Abductor skos exactMatch
hitp:iwww.co-ode. org/ontologiesigalen#BicepsBrachii
@ Adductor
=B BicepsBrachii rdfs:comment  [language: en]
® Brachialis Galen Ontology
) Brachioradialis I , )
' Deltoid skos:prefLabel  [language: en]
. Erec‘[orspi"ae BiCEpSBI'aChii

) ForearmPronators
@ Gastrocnemius
O GlutealMuscle

¢ Hamstring

) LatissimusDorsi
@ Obligues

& Pectoralis

¢ Quadriceps

) RectusAbdominus
& Rhomboid

' SerratusAnterior
' Soleus

) Sternocleidomastoid
@ Supinator

) Supraspinatus

0 Teres

@ TibialisAnterior
@ TransverseAbdominus
' Trapezius

& TricepsBrachii

@ WristExtensors

skos exactMatch
hitp:iincich.nei.nih.govikmllowl/EVSIThesaurus. owl#C 32200
rdfs:comment  [language: en]

= ® BicepsBrachii — https://purl.archive.org/domain/lift/BicepsBrachii

Description: BicepsBrachii Ef =]

Equivalent To
" muscleWorkedBy some BicepCurl
" isPartOfBodyPart only Forearm

SubClass Of
&) MuscleOrMuscleGroup

General class axioms
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ExerciseType Class

skos:prefLabel
l l skos:altLabel
e @O e el schema:description
BodyPart
/ muscleWorked Tendon
. _— involvesBodyPart cendoiWorked MuscleAction
ovementPattern :
isPartOfMovementPattern . haSMuSdeACUOTI .
e overment hasExerciseMovement ExerciseType hasJointAction JointAction
. hashgggtlty . hasPosition ——hasGrip
Modality equipmentNeeded
hasDifficul :
: Y hasStance Position Grip
Difficulty

Equipment Stance
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Example: Type of Biceps Curl

BicepsBrachii
Forearm :
muscleWorked BicepsTendon
» involvesBodyPart cendotWorked Isotonic
PullMovement isPartOfMovementPattern hasMuscleAction
. _ StandingDumbbell hasJointAction  FlexionAction
Isolation hasExerciseMovement BicepsHammerCurl
. . hashgggticy . hasPosition ——hasGrip

WeightedExercise equipmentNeeded
hasDitficul :
: v hasStance Standing NeutralGrip

Intermediate

Dumbbell ConventionalStance
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Example: Type of Biceps Curl

Annotation properties | Datatypes | Individuals

Classes

o NN N N N N

el

a4
|

-
T

| Object properties | Data properties

Class hierarchy: DumbbellHammerCurl (2] [ H ] €]
%8

¥ 0 owl:Thing

= Asserted «

O Agent

& Block

& BodyPart

& Day

) Difficulty

& Duration

@ Equipment

& Exercise

) ExerciseMovement
& ExerciseType

..... . Carry
..... . {:IlinUp

-
T

- @ Curl

v - & BicepCurl
¥+ & HammerCurl
----- (=2 DumbbellHammerCurl
oo &) RopeHammerCurl
. ' ReverseBicepCurl
) Deadlift
) Extension

@ Press

&) Pressdown
& Pulldown
& Pullup

' Reversefly
) Row

Annotations: DumbbellHammerCurl (21 ] = ] []

Annotations
rdfs:label [language: en]

Dumbhbell Hammer Curl
dumbbell hammer curl

= & DumbbellHammerCurl — https://purl.archive_org/domain/lift/DumbbellHammerCurl
Description: DumbbellHammerCurl (2] [ = ] €]

Equivalert To
" equipmentNeeded only Dumbbell

SubClass Of
& HammerCurl

General class axioms

SubClass Of (Anonymous Ancestor)
" agonist only BicepsBrachii
) antagonist only TricepsBrachii
" hasExerciseMovement only Isolation
" hasGrip only NeutralGrip
© equipmentNeeded some Equipment
) has.JointAction some JointAction
) hasMuscleAction some MuscleAction
@ hasDifficulty some Difficulty
) hasModality exactly 1 Modality

15
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Alternative Exercises

StandingDumbbell
BicepsHammerCurl Program | ... | Set

alternativeAssertedIn

: alternativeAsserted By Agent
alternativeFor
alternativeAssertedStartTime | alternativeAssertedEndTime
. Time
CableRopeHammerCurl alternativeAssertedAt
alternativeAssertedFor Place

Reason
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Program Class and Related Classes

Program ~" Block ~ Week hasPart

Day a S .
‘ Split ; PRSI (@ Routine

e

Exercise
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Program Class and Related Classes

Program s~ Block D~ _— L e

‘ Split  ” O S Routine

Output /
hasOutput

Exercise

hasExerciseType

hasSet hasFrequency .
hasNumber ExerciseType

Set NumberOfSets
ExerciseNumber
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Program Class and Related Classes

Program " pjock Week

hasPart
Day \ q .
K Split ; SO Routine

Outcome Output
hasOut
SetNumber SetType "N :
Exercise .
hasNumber hasExerciseType
hasSetType
Intensity hasSet hasrequency . (_ ExerciseType
hasIntensity
. hasWeioht Set NumberOfSets .
RepNumber Weight i ExerciseNumber
hasNumber hasRep

Repetltlon hasFrequency hasActionlnterval hasRestInterval

NumberOfReps ActionInterval RestlInterval
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Further description through

DCMI Metadata Terms
Schema.org

Resource Class

isReferenced By

Resource

references

Agent

creator

resourceAbout | ( describes | demonstrates ) | typeOf

LiFT Class

20
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Resource Class

ACE-)> CERTIFICATION  CONTINUING EDUCATION  RESOURCES  ABOUT YOUR CART (0)  SIGN 1N Q

American

Aqns Combbets s Council
on

Exercise

Step 1

= creator
https://www.acefitness.org/resources/

everyone/exercise-library/10/hammer-
curl/

describes. | demonstrates

HammerCurl



LiFT Ontology 22

Resource Class

p Physiopedia About News Contribute  Courses Resources  Contact Q  login | Donate

i=Contents &8 Editors W Categories  ®§Share i Cite

Biceps Brachii

v Regional Interdependence
of the Thorax

o B Online Course: Tennis o B Online Course: Tennis Online Course: Anatomy,
b | J Elbow Assessment '1&. j Elbow Management Biomechanics and
Physiopedi
Introduction

The biceps brachii (BB), commonly know as the biceps, is a large, thick muscle on the . x5

ventral portion of the upper arm. \ %t/

T - creator

The muscle is composed of a shorthes

lateral sideo="

https://www.physio-pedia.com/Biceps_Brachii

The bics

resourceAbout

BicepsBrachii
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Resource Class

% WORKOUTS NUTRITION ATHLETES & CELEBRITIES FEATURES  FLEX  M&Fllers $fiiess: SDmMeIy = H

WORKOUT ROUTINES

THE COMPLETE 4-WEEK BEGINNER'S
WORKOUT PROGRAM

Whether you're just starting out—or starting again—this fast-track workout plan will help you f ,- P
drastically improve your physique and fitness levels.

https://www.muscleandfitness.com/workout-
plan/workouts/workout-routines/complete-
mf-beginners-training-guide-plan/

creator

typeOf

23

Muscle and
Fitness

Program



DIRECTIONS

Further Refinement

o User Communities & Use Cases
* Persona Method
* Delphi Method
* Case Study Method

e Revisions in line with

* FAIR (Garijo & Poveda-Villalon, 2020) and

e S-star (Vatant, 2012) principles for linked data
vocabularies

24



THANK YOU

L.P. Coladangelo (he/him)
Email: lIcoladan@kent.edu
Twitter: @lpc359
Wikimedia: LPC359
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