/ v

+
U

Exercise & Training Convention |16.-17.05.2025 | Universitat Bayreuth

Wearables - Wie neue Technologien den Trainingsprozess'

transformieren und wo sie versagen. Pr S €

B .‘
i T e
:.:: ’.’.
— . =
»

Y Y.
. A48

Billy Sperlich

Lehrstuhl far

Integrative & Experimentelle Trainings- & Bewegungswissenschaft
Universitat Wrzburg

e ‘ IN TEX @sportsandscience

LEHRSTUHL FUR INTEGRATIVE UND EXPERIMENTELLE
TRAININGS- UND BEWEGUNGSWISSENSCHAFT




Wer besitzt eine Smartwatch?

Smartwatch 105,2
Absatzmarkt in Mrd $

38,5

33,6

2025 2032

Quelle:
https://www.fortunebusinessinsights.com/de/smartwatch-markt-106625
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Wearables: Anzahl an Publikationen & Bedeutung
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Anzahl an Publikationen
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,wearable technology medicine* |\

,wearable technology exercise“|

15t Smartphones/PDA

1946
1949
1951
1953
1955
1962
1964
1966
1968
1970
1972
1974
1976
1978
1980
1982
1984
1986
1988
1990
1992
1994
1996
1998
2000
2002
2004
2006
2008

€3 Bluetooth’

Cloud Computing

Iphone 1

2010
2012
2014
2016
2018

2020

2022

2024

: of SPORTS MEDICINE,

~— 7+ AMERICAN COLLEGE
v LEADING THE WAY

Global Fitness Trend 2025
Wearable technology
Mobile exercise apps

Fitness programs for older
adults

Exercise for weight loss
Traditional strength training
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Warm-Up

Peter Diiking
Billy Sperlich Editors

Individualizing Warum Wearables wichtig sind
Training

Procedures

with Wearable Aktuelle Beispiele
Technology

@ Springer

Uberlegungen & Konsequenzen
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Tragbare Sensorik: “Wearables” / "Wearable Technology”

Sensoren, die Nahe, auf oder
unter der Hautoberflache
getragen werden.

Erkennen, analysieren und
tbermitteln Informationen von
Korpersignalen und/oder
Umgebungsdaten

geben (zeitnah) Biofeedback.

O,-Kinetik
Atemfrequenz
Substrate

Beschleunigungssensor
GPS

Herzfrequenz
Belastungsempfinden

Kdrperkerntemperatur

HRV
Schweild

EMG
(Muskelaktivierung)

Nahinfrarotspektroskopie
(Oxygenierung)

Sensorsohle
(Drucke, Frequenz...)

6/37
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Wearables: Sensorik & Lokalisation

Akzelero-/ Inklinometer

Stirnband/ Smart- Integriertin Klebe-
Sensor/Technologie | Mutze/Brille/ In-Ear »ingestible“ | watches/ Kleidung/
“ elektroden
Schuh -phone Sportgerat
X X X X X

'r

x Enzymatik X X

e Kamera X X

@®  Optischer Sensor X X X X

0 Elektromyographie X

@ Elektroenzephalogramm X

@  Elekirodermographie X X X

Q@ ocrs X X

«&»  Mikrophon X X X

w (Puls)Oximeter X X X X X

@  Barometer X X X X

& Thermometer X X X X

8-  UV-Strahlung X X X X
[e @ Psychometrie X
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Adhesives, Patches, Klebeelektroden

SUBSCRIBE SIGNIN

REPAIR ALLACCESS!

| meosme (] mesmame J D
Help You Stay Fit
What’s the Deal With
Continuous Glucose
Monitoring?

ATHLETES ARE USING CONTINUDUS GLUCOSE MONITORS—ONCE RESERVED FOR PEOPLE
WITH DIABETES—TO IMPROVE FUELING AND PERFORMANCE. DDES IT WORK?

@ BY SELENE YEAGER Jan6.2022

l Men Over 40 Should Switch to Trap This Guy Tried Robert Pattinson's Lear
Bar Deadlifts Batman Diet Lege

YouCGM, Right, Bro?

Once reserved for diabetics, continuous glucose monitoring is the hot
tool. Levels and SuperSapiens are harnessing the tech to help you supe
performance, boost energy, squash bad moods, and lose fat.

0 BYBILLGIFFORD MAR1, 2021

E RUNNER'S ISLI®:]> suescriee

Libre Sense: What is
the biosensor used
by Eliud Kipchoge?

BY JACOB MORETON 16/04/2021

Never Bonk Again:
How Glucose Data
Can Change Your
Training, Your Racing,
and Your Life

Take control of your nutrition like you never

have before with Supersapiens.
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Implantables

l? frontiers

= tech Orld Features Technology Innovation Jobs
FROM IDG

TAGESSPIEGEL

OPINION
. . ublished: 05 September 2017 . . . .
in Physiology G Toesroea0TT 0002 Implantables will be a big thing in three years
® according to IoT and M2M firm Greenwave
= Systems
H Implantables are the future, not wearables says Greenwave Systems' chief scientist
A SWOT Analysis of the Use and s g
Pote_ntla_l Mlsus_e of Implantable s @) @
Monltorlng DeVIces by Athletes Wearable technology will soon be surpassed by smart devices people can implant into their
bodies, according to Greenwave Systems' chief scientist Jim Hunter.
Billy Sperlich '™, Peter Dilking"* and Hans-Christer Holmberg®3*
tegrat and o Exerciss Soince, st for Spart Uiy of P S— “I think implantables will be a big thing in three years,” Hunter tells Techworl/d at Web
* Swedish Winter Sporis Research Cenire, Maﬂ&madan University; Osr&w;d. Sweden, ’&nwufwm. ur The Summit in Lisbon.
Arctic University of Norway, Tromsa, Nerway, * School of Kinesiology, University of British Columbia, Vancouver, 5C, Canada
Trend in Schweden Warum Tui seinen
Mitarbeitern Mikrochips unter die Haut pflanzt
115 der Tui-Mitarbeiter in Schweden stimmten dem
Angebot zu. Sie nutzen den Chip als Schliissel und
Datenspeicher. In Deutschland tiberwiegt die Skepsis.
01.11.2019, 18:16 Uhr
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Neue Anwendung

(1 Tube 8

Wearable Technology Billy Sperlich



“Neue” Sensoren

11/37 Wearable Technology Billy Sperlich



24-h Blutdruckmessung friher & heute

OMRON M4

12/37 Wearable Technology Billy Sperlich



Bekannte/andere Beispiele

Traumatic sports injuries tracked,

prevented with high-tech mouthguard

Billy Sperlich

Wearable Technology
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Warm-Up

Warum sind Wearables in der Wissenschaft & Praxis wichtig?

Aktuelle Beispiele

Uberlegungen & Konsequenzen

14/37 Wearable Technology Billy Sperlich



Maximale Sauerstoffaufnahme

4 Open.

“‘Maximum oxygen uptake

d g Original Investigation | Cardiology
(VOZmax) [-..] sets the upper “T't Association of Cardiorespiratory Fitness With Long-term Mortality
for endurance performance.

Among Adults Undergoing Exercise Treadmill Testing

H i H Kyle Mandsager, MD; Serge Harb, MD; Paul Cremer, MD; Dermot Phelan, MD, PhD; Steven E. Nissen, MD; Wael Jaber, MD
Archibald Vivian Hill

Nobel Prize 1922

Review |

Basset JAP 2002 . . . PsyChoPharm
Mortality trends in the general population:
the importance of cardiorespiratory fitness

4 y 5 Journal of Psychopharmacology
24(11) Supplement 4. 27-35
— > (©r The Author(s) 2010
g 4,0 o ® .o ° Duck-chul Lee’, Enrique G Artero®, Xuemei Sui’ and Steven N Blair®  fwmtamdpemean: |
e . ooooo ‘ DOIL: 10.1177,/1359786810382057
— [ ] Qg . oot° jop.sagepub.com
= 3,5 o ° .‘),.oe Y e Abstract ®SAGE
é’ . .. . c‘ """" . stre
= 3,0 - o e ®0
% 75 o ot ®e ®\ =0,0759x - 0,3289 . . . )
5 7 S * r =085 Deutliche Risikominderung fur
w L)
& 20 o ¢ R2=0,716
£ s Koronare Herzkrankheit, Diabetes, Bluthochdruck,
7o) )
30 40 50 60 Schlaganfall, Krebsarten

VO, max [MI/kg/min]

Own data unpubl.
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Trainingsmethoden & maximale Sauerstoffaufnahme

Intensitat

Intensives Ve 5 e
Intervalltraining : auermethode

»
>

» Dauer
z.B.: z.B.:

4 X 4 min >90% Hf ., 40-45 min, 70% Hf .,
3-min Pause

Wearable Technology

Billy Sperlich



Pre-post VOZmax (3-9 Wochen; 2-5 Trainingseinheiten/Woche, n=265)

81 HIT: +1.1% Grundlagenausdauer: +0.7% Mix: +0.9% = %
. -.
R ° - 80 =
8 6 - - ° ° x
° c
; ° [ ° ® L 70 =
° o. ° g
° ° ° o ° E
8_ 4 . S S 2. ° °. e 60—
o ¢ %, ° ° ° d e %o <
> ° °o o e © oo ° ° ° £
g ° e . . ° % °°o ° ‘.. ° ° CS“
® o . Y ) [ J [ - 50
N ° o o ® . ) . 0o ® ° ° . >
O 2104 o ° (] o o -’ . ° ° ° 8
> 4 ° ° (40 =
o ° ® ° pre
g 0 - . S IIlw”ll""l L 30 g
- | ||| "||||| i () |||||||"|||l" |||u||
% ¢ Duking et al. JAP submitted
c PY F 20 Zinner et al. MSSE 2018;
L 2 [ %_Anderung Born et al. Front Physiol 2017
N Sperlich et al. Front Physiol 2017
= ; - 10 Messler al. J Atten Disord 2016
o ) :
Basel Ine Schmitt et al. Physiol Rep 2016
Stoggl/Sperlich Front Physiol 2014
-4 -0 Sperlich et al. J Strength Cond Res 2011
T O O O O O OO OO dO dO© O dOd O d O d O © o1 © 1 © O d O A O © o © — © d © . .
AAANNONETTITOOOONNDODODINDPOOAANNMNIEIIOMOOOONNDODODNDNDOO AANNMMI T WO O Sperlich et al. Eur J Appl Physiol 2010
o L B B B B I I I | D e IR B B B B I o A N A o N A o N A o VA o VAN o N I o VI o N I o N I o N I o N I Q]

Participant 1D
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Haufiges Interventionsdesign in der Trainingswissenschaft

0 Interpretation: pre vs post

“Individueller Trainingsreiz” z.B.:

Gruppe A: 3x/Wo 45 min mit 65%-75% Hf,.,
Gruppe B: 3x/Wo 4x4min mit >90% HF,,,

- .9. -0.9.9* -0'919* -olele* -clele* -elele* -0-9.9* P OSt-
. ) Test
Tr.-Einheit/

Woche

Pre-
Test

(Randomisierte) Selektion anhand von Monitoring/Steuerung wahrend
Ein-/Ausschlusskriterien/Pretests Intervention

z.B. Geschlecht, Alter, Fitness, Aktivitatsniveau, - HF/GPS/Leistung in Trainingseinheiten
Biomarker, Primarer Untersuchungsmarker etc. « Haufig Tagebucher (akiivitat, Emahrung, Befinden) etc.

18/37 Wearable Technology Billy Sperlich



Blackbox: Training vs. ,Off-Training”

24h Leistungssport ,Sportstudierenden-Studie" WHO
\ >20h/Woche z.B. 4x1h Training/Woche 2.5h/Woche Aktivitatszeit
Wachzeit/Woche Wachzeit/Woche Wachzeit/Woche

19/37 Wearable Technology Billy Sperlich



Anpassung ,free-living athlete”

, frontiers

in Physiology Exercise Physiology

The Responses of Elite Athletes to Exercise: An All-Day,

24-h Integrative View Is Required!

‘ Billy Sperlich! and , Hans-Christer Holmberg?i+

Yntegrative and Experimental Exercise Science, Institute for Sport Sciences, University of Wirzburg, Wirzburg, Germany
2Swedish Winter Sports Research Centre, Mid Sweden University, Ostersund, Sweden

35chool of Sport Sciences, UiT The Arctic University of Norway, Tromsa, Nerway

“School of Kinasiology. University of British Columbia, Vancouver, BC, Canada

a) Alltagsaktivitat (z.B. aktiv/passiv)
b) Schlaf/Naps
c) Regenerationsmanagement z.B:
= Massage & Stretching & Foam Rolling
=  Aktive/passive Regeneration
=  Kompressionsbekleidung
. Kaltwasserimmersion, u.v.m.
d) Ernahrung/Trinken/Fasten Pra-, intra-, post Training

Durchschnittliche

max. Trainingszeit:
20% Wachzeit

24h

N\

Umwelt (UV, Hitze, Hohe, Kalte, Ozon, Feinstaub, Larm...)
Zirkadiane Rhythmik (z.B. Reisen, Wettkampfzeiten)
Psycho-soziale Faktoren (Arbeit, Familie, Freunde,
Sponsoren, Finanzen, Medien, Reisen)

Alkohol, Medikamente

Doping

Faktor x, Y, z

20/37
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Biomarker-Analyse mittels tragbarer Technologie 1

E Sensors Biomarker Wearable Smartphone POCT*

Article Heart rate, HR variability, HR recovery X X

inegtedFramenork o Lo Moniong by energy oxpendiue X X

and Point-of-Care Testing Provides Feedback that Lactate-RPE Ratio (X)

Allows Individual Responsive Adjustments to .

Activities of Daily Living Oxygenation X X X
Metabolites (Chol/Trig/Cr, Urea, etc) X
Blood lactate & glucose (X) X
Blood gases (pH, pCO2, PO2) X
Electrolytes (Na, K, Ca, Cl) X
Haemotology (Hb, Hk, Ery, Leuc, Thromb) X
Enzyme (AST, ALT, Y-GT, Amylase) X
Cardiac markers (CK, CK-MB, cTnl, Myo, BNP/NT-pro BNP..) X
Acute Phase Protein (CRP, hsCRP) X
Temperature (skin, body, core) X X X
Subjective ratings (RPE, Session RPE) (X) X
Training Impulse (TRIMP) (X) X
Diaries (X) X
Questionnaires (sleep; POMS; fatigue; readiness, stress...) (X) X

*Point-of-Care-Testing: Athletennahe Sofortdiagnostik

21137 Wearable Technology Billy Sperlich



24h-Kontinuum & Intensitatszonen

200 _

80-90%
160 _
70-80% .
E‘ 140 |
5 60-70%
22, 120
LL ‘
T oo 50-60%
_ENO Polar M600; Kempele, FIN
80 40-50% * programmierbar
- « Multisensor
30-40% + 1Hz HF-Aufzeichnung
60 _ : | * ca. 36-48h Batterielaufzeit
¢ Wasserdicht
p < <30% . Biuetooth & WLAN

00:00 06:00 12:00 18:00 24:00 [h]
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Langzeit 24h-Monitoring — Beispiel Langstreckenlauf

%-HFmax

Laufer 2
VO, +6.3%

Zeit 5000m: +26s

Laufer 1
VO, +3.2%);

Zeit 5000m: +8s
i
| I
I

<
«

1
w o 1. o
—

[u] U0z ui 1187 [%] @uoz ui 1187 [9%6] 8uoz ui 1187

(0. Training)
Wachzeit
(inkl. Training)

Training
Wachzeit

Billy Sperlich

01/11/18
Wearable Technology

01/07/18

Sperlich, B.: Leistungssport 2020
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Gefordert durch:
sE5LIxy
o Deutscher Ruderverband Bundesinsiut
P . universitat | ® | fir Sportwissenschaft
o ‘/ aufgrund eines Beschlusses
des Deutschen Bundestages

Beispiel 24h Monitoring - Rudern

Ruderer 1

0000000

LR
00000000
33333333

HFmax

|yt
I
I
||| il

|
l
60-100% HF, . : 14+18%

[R—— ] e e e e ]| [ ——

[ —— T &+ ]
s o ——— S e———
il ———————— ] E
———————— — —
——— B ————— ———

5 i

[%] suoz ui 18z

Training
Wachzeit
(0. Training)

O-

[96] U0z Ul LIBZ

Wachzeit
(inkl. Training)

17/06/19

24/12/18

Treff et al. Sci Rep 2021

Billy Sperlich

Wearable Technology
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Warm-Up

Warum sind Wearables in der Wissenschaft & Praxis wichtig?

Aktuelle Beispiele

Uberlegungen & Konsequenzen
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Intensitat

Steuerung der Intensitat

Aerobic Exercise Intensity

intensity. Utilizing these methods help adults achieve physical activity goals.

(Intensives) Dauermethode

Intervalltraining Talk test .o o,
to gauge exercise intensity
based on ability to carry on Steady conversation is
a conversation. associoted with moderate

intensity aerobic exercise.

® A percentage of maximal heart rate
indicates infensity [%HRmax|

Heart rate il

Empfehlung ACSM:

» Geschwindigkeit/Leistung
* % HF . oder %VO, .,
 “Laufen ohne zu schnaufen’

I

» Borg Skala
Schrittfrequenz
Blutlaktat

» Dauer

v

Substantial health benefits are gained when adults achieve 150-300 minutes PN
per week of moderate intensity exercise, or 75-150 minutes of vigorous infensity § =l 3 :'uaucan COLLEGE
exercise per week. Several tools and methods are used to monifor exercise '.‘%4\;& ¥ ESPA Dm‘ o G'srmu T

26/37
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https://www.acsm.org/read-research/resource-library/resource_detail?id=8c1c1083-b8e4-43c3-88a3-c401aff5401c

Herzfrequenz gemessen am Handgelenk

Variationskoeffizient (%)

25

20

15

10

— Apple
e POlar
= Garmin
Fitbit
T T T 1
“None of the 4 wrist-worn-wearables should be employed to
--monitor EE at the intensities and durations tested.”

1,9 2,7 3,5 4,3
Laufgeschwindigkeit auf dem Laufband (m/s)

5,1

Apple Watch Series 4
*+ 2.3 S/min

Polar Vantage V
* 5.9 S/min

Fitbit Versa
+13.3 S/min

Garmin Fenix 5
+ 9.1 S/min

@ JMIR Publications

Advancing Digital Health & Open Science

Wrist-Worn Wearables for Monitoring Heart Rate and
Energy Expenditure While Sitting or Performing
Light-to-Vigorous Physical Activity: Validation Study

Peter Ditking', Msc @ ; Laura GiessingZ, Msc @ ; Marie Ottilie Frenkel2, Php @ ;

Karsten Koehler, PhD @ ; Hans-Christer Holmberg® 5, PhD @ ; Billy Sperlich?, PhD

27137
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Beispiel

—\\/rist worn sensor (Polar M600)

- T¢ec
- T9T¢
- TOT¢C
- Tv0C
- 1861
- T¢6T
- 1981
- TO8T
A"
- 1891
- 1¢oT
- 1991
- TOST
- Tyt
- T8ET
- TCET
- 19¢T
- T0CT
- TVTT
- 180T
- 120T
- 196
- 106
- T8
- 182
-1¢L
- 199
- 109
- TvS
- 18Y
4%
- T9€
- T0€
- Tv¢
- 18T
-1cl

— Chest strap sensor (Polar V800)

| LI I I B N S B B B DN B B B B BN B B B B N N B S B B B R |
o o o o o o
o (e} © < N o
N — — — i i

[wdq] ore. LeaH

—

time [s

Billy Sperlich

Wearable Technology
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VO, Approximation mittels Smartwatch

Metamax 3B

Garmin Forerunner 245

5.7%
(~2.80 ml/min/kg)

4,00 1 1 200 )
T : : Labor-VO,,.,  Smartwatch VO,
S ] : =
= 3,00 t : 180 =
2 ] C 25
E ] L 160 w
1] 71 c
= 2,00 T C %
uc:% ] F 140 T
2 1,00 1 —Voz2 N
o ] —HF 1120 ¢
> i |
© i C
» 0,00 ! ! L L 1 ! L 100

0:00:01 0:03:21 0:06:41 0:10:01

T im Rampentest

200 a 15
SE] = 10
= Z_
v, 160 E -7: 5
N RN

14 =
o 0 E E 33
g 120 SE -
N y = 19.265x + 108.82 &
g 100 R2 = 0.7922 g -

80 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ) -15 Mean vozpe* Carmin & Criterion
0 1 2 3 4 [ml-min~ - kg™ ])
Sauerstoffaufnahme [L/min] .
Duking et al. Int J Sports Med 2021
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Klebeelektroden:

Skin e——m—

Cells &—;

Interstitial €
fluid

Capillary

Glukose
Laktat
Ketone
Elektrolyte
etc.

Interstitielle Diagnostik, z.B. Blutzuckermessung

Typische Motive’ =

- Kontinuierliche Echtzeit-Uberwachung
FriherkennungTherapieanpassung
Komfort ‘

Langzeitkontrolle

Y
" ‘,

o
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Kontinuierliche Blutzuckermessung vor, wahrend und nach Krafttraining mit/ohne KH-Fruhstlck

60

European Journal of Applied Physiology (2024) 124:3557-3569
https://doi.org/10.1007/500421-024-05557-5

w
o

ORIGINAL ARTICLE t')

Check for
updates

Accuracy of a continuous glucose monitoring system applied

Difference between BGM and CGM [mg/dL]

before, during, and after an intense leg-squat session with low- 0 ° o
and high-carbohydrate availability in young adults without diabetes ">
Manuel Matzka'® - Niels @rtenblad?® - Mascha Lenk' - Billy Sperlich'
o
30 ° )
] o
“CGM [...] varied substantially between individuals
compared to BGM and fails in meeting clinical e o ¥
criteria for diabetic monitoring.”
50 75 100 125 150

Reference Blood Glucose Concentration (BGM) [mg/dL]

31/37 Wearable Technology Billy Sperlich



Warm-Up

Warum sind Wearables in der Wissenschaft & Praxis wichtig?

Aktuelle Beispiele

Uberlegungen & Konsequenzen

32/37 Wearable Technology Billy Sperlich



Was ist jetzt brauchbar?

British Journal of

Sports Medicine

Br J Sports Med 2017

Billy Sperlich’, Hans-Christer Holmberg? > 4

Wearable, yes, but able...?:
it is time for evidence-based
marketing claims!

« (Massenmarkttaugliche) Technologie meist nicht
validiert

« Haufig Surrogat-Marker

(Ersatzmarker fur ein Phanomen z.B. Akzelerometrie => ,Schlaf)

* Viele leistungsphysiologische und
trainingspraktische Parameter (noch) nicht (direkt)
messbar

* Indirekte Abschatzung mittels kinstlicher Intelligenz

 Dringender Evaluierungsbedarf mit bestehenden
Referenzmethoden

33/37
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Bedeutungsvolles/nutzbares Feedback

IntJ Sporis Physiol Perform. 2018 Jun 28:1-21. doi: 10.1123fjspp.2018-0098. [Epub ahead of print] “[ ] anaIyS|S Showed that athletes reported thell’ ma|n
Training Monitoring Engagement: An Evidence-Based Approach in Elite Sport. reason for poor buy-in to training monitoring systems
Mo EC' Cote ST Jtsn 581 was a lack of feedback on their monitoring data
MAEGHRARES from key staff. Further, training modifications made in

1 1Department of Sport, Exercise and Health, University of Winchester, Hampshire, United Kingdom. . . . .
response to meaningful changes in monitoring data

were sometimes perceived to be disproportionate,
resulting in dishonest reporting practices”

‘| don’t trust some of the proprietary metrics established by vendors”

“Stopped providing me information | didn't already know.”

34/37 Wearable Technology Billy Sperlich



“Phantasie Marker”

-_—- - s
P'hna PRODUKTE INSPIRATION HANDLER FINDEN KUNDENSERVICE BLOG FLOW DE - POLAR DEUTSCHLAND Q

DIE NAGHT MAGHT DEN TAG

Nightly Recharge™ ist eine nachtliche Messung und zeigt an, wie
gut du dich nachts von Stress und vom Training erholst. Sie hilft dir
dabei, tagsuber die richtigen Entscheidungen zu treffen, um so dein
allgemeines Wohlbefinden aufrechtzuerhalten und deine
Trainingsziele zu erreichen.
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FUr was ist ein Produkt entwickelt worden?

Neue Technologie |dentifizieren eines_ProbIems im ggfls. Lésung
Zusammenhang mit dem Produkt

Haufig i} = ,P =

9

|dentifizieren des Problems Tech/Konzept
Marktrecherche é
Besser fP » » *_m
® (e o o)
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Wer oder was entscheidet wann?

= g frontiers Q

Front. Sports Act. Living, 29 January 2025

Sec. Elite Sports and Performance Enhancement
Volume 6 - 2024 | https://doi.orgf10.3389/fspor.2024.1500563

Classification system for Ai-enabled
consumer-grade wearable technologies
aiming to automatize decision-making
about individualization of exercise
procedures

i.- Peter Diiking"’ Q Sam Robertson?
Eﬁ" Hans-Christer Holmberg®* ﬁ' Klaus-Hendrik Wolf®

.ﬂ Billy Sperlich®

T

i A
Class 2 E,Zt _"iiS —
clss3 8% _ ‘ '

Class 5 -_73- _ *

Class 6

(structured) |
Information |

Insigth

Judgement

Cosss =S I —

Decision

\ I \ | \ [T \ I \ I] \ | \ 11
V, Y (] (] (] (] *

Example

heart rate is

Johns
(current)

160 bpm

Johns heart
rate
is above his

individual
lactate
threshold

John needs to
exercise at a
lower
intensity

John slows
down his
pace

| Execution

Data processed
by
Athlete/Coach

Data processed
by
Technology
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Information overload

,, [...] numerous studies in the field of human

information processing demonstrate that human
decision making can actually be deteriorated by
information overload.

Baker 2020 J Science Engineering Ethics
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Ausgereiftheitsgrad/Anwendbarkeit von Biosensorik/-marker flur Langzeitmonitoring

G
&%
S,
% %,
Handgelenk-EKG X
e/,
. (%
= Muskelaktivierung &
S Handgelenk-RR %,
g Psychische Zustande Qj?/%
[ 63/%/) tragbare Atemgasanalyse 7
) Y, ‘A .. ¥ .
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