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TRACKING MONITORING HISTORY IN FCB

+ 1st Soccerteam just
with few devices

+ Added until U17

Indoor Unique
tracking system

+All 1st teams beginsto
track their players

+Indoor teamwork

Actually: Tracking monitoring TEAMWORK




TEAMWORK

Outdoor sports

1st Soccerteam (M)
1st Soccerteam (F)
2nd Soccerteam (M)
U18 Soccerteam (M)
U17 Soccerteam (M)
U16 Soccerteam (M)

Youth Soccer academy (M)

Indoor sports

1st Basketballteam (M)

1st Handballteam (M)
1st Futsalteam (M)
1st Rollerhockey team (M)

2nd Basketballteam (M)
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TEAMWORK
WIMU PRO DOCK STATION
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OUTDOOR VS INDOOR

- 1944: Isidor Isaac Rabi Nobel laureate in physics.
Invented the magnetic resonance, lead to the creation of the
Atomic clock, the precise time pieces that form the basis of
satellite navigation 5, o '€




OUTDOOR VS INDOOR

- The precise measurement of atomic clock -> calculation of
the length of time it takes a radio signal to travel from
satellite GPS receiver on earth




OUTDOOR VS INDOOR

Wh a tthe difference?
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Mobile Station

LPS VS GPS/GNSS

Local Positioning System Global Positioning System
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OUTDOOR VS INDOOR

VS

GPS/GNSS
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OUTDOOR vs INDOOR
Therel SNO T Rbsitlonnge

DATA POSITIONING
DERIVED

- Position (x,y)
- Distance
- Velocity

- Acceleration

DATA INERTIAL SENSORS
DERIVED

- Accelerations

- Angular movement & speed
- Elevation

- ANT+ devices connected

- €

Dono rteed positioning!!!
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VALIDITY & RELIABILITY

©OOE©

Not valid Low validity Not validity Valid
Not reliable Low reliability Reliable Reliable
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VALIDITY & RELIABILITY

TasLe 1. The validity measurements of all studies published to date.*

Sampling
Reference GPS device rate Parameter Task Criterion measure Error measurement pterpretation
Edgecomb and SPI10 1Hz Total distance  Marked circuit Trundle wheel Average total distance errdyr: Good
Norton (13) running; (138- pedometer 4.8%7
1,386 m)
Gary et al. (16) WiSPI elite 1Hz Total distance  Linear and nonlinear EDM/theodolite Linear: 1.8-5.8m; nonlinedr:
running (200 m) —1.1 to —19.6m
Coutts and SPI 10, SPI 1Hz Total distance  Running circutt; Measuring tape Total distance error: Good
Duffield (8) elite, WISPI (1285 m) 0.7-4.1%
MacLeod et al. (26) SPI elite 1Hz Total distance  Hockey simulated Trundle wheel Total distance: 2.5m; 4
circuit; (including 4 pedometer shuttles: +0.2 m}
shuttle runs)
Speed Timing gates Only speed during straigh
line sprint shuttle was
significantly different
(p < 0.01)
Barbero-Alvarez SPI elite 1Hz Speed 30 m sprint Infrared light Total sprint time: 2 =
et al. (4) sensors —0.96, p < 0.001; fastept
sprint time: r2 = —0.93,
p < 0.001
Petersen et al. (30) SPI 10 1Hz Total distance ~ Cricket-specific Athletics track SEE: 0.6-2.1% Good
running; (600-
8,800 m)
SPI-Pro 5Hz SEE: 0.4-3.7% Good
MinimaxX 5Hz SEE: 1.7-3.8% Good
SPI-Pro 5Hz Sprint trials; (20-40  Timing gates SEE: 5.5-10.5% Good-moderate
m, run-a-three)
MinimaxX 5Hz SEE: 6.3-23.8% Good-poor
Jennings et al. (20) MinimaxX team 1Hz Total distance ~ Sprint trials; (10-40  Timing gates SEE: 9.6-32.4% Moderate-poor
2.5 m, 20-40 m
interval)
5Hz SEE: 9.0-30.9% Moderate-poor
1Hz Tight change of Measuring tape SEE: 9.0-12.6% Moderate-poor
direction; (40 m) and goniometer
5Hz SEE: 9.9-11.5% Moderate-poor
1Hz Gradual change of Measuring tape SEE: 9.1-12.7% Moderate-poor
direction; (40 m) and goniometer
5Hz SEE: 8.9-11.7% Moderate-poor
1Hz Team sport simulated Measuring tape SEE: 3.6% Good
circuit; (140 m)
5Hz SEE: 3.8% Good
(contihued on next page)

(Scott, Scott & Kelly, 2016)
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VALIDITY & RELIABILITY <

Portas et al. (31) MinimaxX v2.56 1Hz Total distance  Linear course Trundle wheel SEE: 2.6-2.7% Good
pedometer
5Hz SEE: 2.9-3.1% Good
1Hz Multidirectional SEE: 1.8-6.8% Good-moderate
course
5Hz SEE: 2.2-4.4% Good
1Hz Soccer-specific SEE: 1.3-3.0% Good
course
5Hz SEE: 1.5-2.2% Good
Waldron et al. (37) SPI-Pro 5Hz Total distance  Sprint; (10-30 m, Tape measure CV: 4.81-8.09% Good-moderate
moving 10 m)
Speed Timing gate CV: 6.68-9.81% Moderate
Johnston et al. (23) MinimaxX team SHz Total distance  Team sport simulated Tape measure No significant difference
2.5 circuit; (130.56 m) criterion
Peak speed Timing lights No significant difference
(average) criterion
Peak speed Flying 50 m efforts Radar gun No significant difference
(instantane ous) criterion
Rampinini et al. (32) SPI-Pro 5Hz Total distance 70 m straight-line Radar gun CV: 2.8% Good
shuttle runs
MinimaxX v4.0 10Hz CV: 1.9% Good
SPI-Pro 5Hz HSR distance CV: 7.6% Moderate
MinimaxX v4.0 10Hz CV: 4.7% Good
SPI-Pro 5Hz VHSR distance CV: 23.2% Poor
MinimaxX v4.0 10Hz CV: 10.5% Poor
Varley et al. (35) MinimaxX v2.0 B5Hz Instantaneous  Straight-line running  Laveg laser CV: 3.6-11.1% Good-poor
velocity
Acceleration CV: 7.1- Moderate-poor
14.9%
Deceleration CV: 33.2% Poor
MinimaxX v4.0 10Hz Constant velocity (CV): Good-moderate
3.1-8.3%
Acceleration CV: 3.6-5.9 Good-moderate
Deceleration CV: 11.3% Poor
Castellano et al. (7) MinimaxX v4.0 10Hz Total distance  15m sprints Tape measure SEM: 3.8-9.6% (mean: Good-moderate
10.9%)
30 m sprints SEM: 1.7-6.7% (mean: Good-moderate
5.1%)
Akenhead et al. (1) MinimaxX S4 10Hz Instantaneous 10 m sprint Laser SEE: 0.12-0.32 m-s™ 1,
velocity (all data SEE: 0.19m-s~)

(Scott, Scott & Kelly, 2016)
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VALIDITY & RELIABILITY

AnThe val i d-untngliaklity df 10 Hz GRSrfor the
measurement of instantaneous velocity has been shown to

be i nversely related to accel
(Akenhead, et al., 2013)
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VALIDITY & RELIABILITY

NPoor | e vnedel radidbility for verydigh intensity
runni ngo

(Coutts & Duffield, 2008)

17



