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VECTOR CONCURRENT VALIDITY

PURPOSE
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METHODS 
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Fig 1
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Fig 2.

DATA ANALYSIS

•

•

•

•

VECTOR CONCURRENT VALIDITY
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VECTOR CONCURRENT VALIDITY
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VECTOR CONCURRENT VALIDITY
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SUMMARY
Early stage analysis indicates a very close relationship between 
Vector and Vicon, for both linear and multi directional trials. 

Larger scale regression analysis is currently in progress for the 
entire dataset, consisting of 72 total trials over 6 tasks and 4 
participants .

[1] Serpiello et al. (2017). Validity of an ultra-wideband local 
positioning system to measure locomotion in indoor sports. JSS

VECTOR CONCURRENT VALIDITY



TRAINING GROUND VALIDATION



DATA INTEGRITY | VECTOR

VECTOR TRAINING GROUND VALIDATION

‘Data integrity is the core of the Catapult Elite Wearable athlete 

tracking solution. We don’t want you to just believe we have the 

highest quality data  possible, we want to show you…’ 

AIMS

validity reliability

PROTOCOL 

4. Trials

SPORT SIMULATION – A multi-speed, multi-directional circuit designed to challenge positional technology in a range 

of high intensity sport specific movements. Participants complete 1 side of the circuit per trial

PERIMETER RUNS

80m BOX 
RUNSPRINTS
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VECTOR TRAINING GROUND VALIDATION

RESULTS

• 1%

•

very low

•
0.4%

excellent.
1.3% excellent.

•
-0.5%

SUMMARY 

•

•

•
• valid

reliable

5m 10m 30m 80m Box Perimeter Sport Sim
Mean ± SD 5.01 ± 0.1 10.1 ± 0.3 30.1 ± 0.4 79.62 ± 0.6 319.1 ± 2.3 168.7 ± 2.3

REF 5 10 30 80 321 170
 

Mean Bias 0.01 0.10 0.17 -0.38 -2.08 -1.3
Mean Bias % 0.2% 1.0% 0.6% -0.5% -0.6% -0.8%

RMSE 0.2 0.3 0.36 0.72 2.9 2.6

Vector Stalker Vector Stalker
Mean ± SD 7.5 ± 0.07 7.5 ± 0.09 5.2 ± 0.1 5.4 ± 0.2

Typical Error 0.01 0.05
r 1.0 0.96

Sled Test Sport Sim
Mean ± SD 755.9 ± 2.8 168.7 ± 2.2

CV% 0.4% 1.3%

Table 1 – Distance (m) covered compared with a reference value for 6 different trials 

Table 2 – Inter-unit reliability for distance covered in 2 different multi-directional and multi-speed trials

Table 3 – Concurrent validity of maximum velocity in meters per second. Vector GPS is validated against the 
Stalker radar gun
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VECTOR GPS STADIUM PERFORMANCE [MCG]
OUTLINE

AIM

• validity reliability

STADIUM

•
•
•
•

PROTOCOL 

4. GPS 

6. Trials
80m BOX RUN 
CENTRE

80m BOX 
RUN CORNER

20M SPRINT SHUTTLES

PERIMETER RUN



DATA INTEGRITY | VECTOR

VECTOR GPS STADIUM PERFORMANCE [MCG]

RESULTS

Fig 1 – Trial box plots showing the distribution of data (m) for Vector GPS within a stadium environment

Table 1 – Distance (m) covered compared with a reference value for 4 different trials 
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RESULTS

•
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• 0.1% 2.1%

• 0.2%

•
0.9%

•
1.1 73.6 %

VECTOR GPS STADIUM PERFORMANCE [MCG]

SUMMARY

•

•

• < 1%

Fig 2 – Positional traces of each trial within the stadium.



LIVE DATA PERFORMANCE



DATA INTEGRITY | VECTOR

‘With Vector we’ve introduced a more robust wireless data system that improves the 

quality of live data, giving you confidence in data driven decisions made on the field’

  

AIMS

single

PROTOCOL 

RESULTS

● Mean Bias %)
●

LIVE vs. POST DOWNLOAD 
SINGLE RECEIVER LIVE TRAINING
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LIVE vs. POST DOWNLOAD 
SINGLE RECEIVER LIVE TRAINING
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LIVE vs. POST DOWNLOAD 
SINGLE RECEIVER LIVE TRAINING
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LIVE vs. POST DOWNLOAD 
MULTI RECEIVER LIVE TRAINING

‘Vector live vs post analysis demonstrates a high level of accuracy. This is a 

result of the robust live communication protocol utilized by Vector 

(eliminating interference), in addition to the ability to use additional receivers 

to ensure maximal field coverage ’

  

VECTOR RECEIVER SETUP 

SESSION NOTES

RESULTS
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‘With Vector We have introduced wireless multi-receiver 

functionality, completely untethered from your PC, with the freedom 

to strategically position your receivers for the best on field coverage’ 

  

AIMS

multi

PROTOCOL 

RESULTS

● Mean Bias %)
●

LIVE vs. POST DOWNLOAD 
MULTI-RECEIVER TRIALS



UPGRADING TO VECTOR

DIFFERENCES BETWEEN VECTOR AND S5
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VECTOR ADVANCEMENTS IN DATA QUALITY

VECTOR

•

DATA FILTERING

•

•

•

•

•

‘Although many GPS tracking technology providers calculate their metrics in a 

similar way, there are vast differences in how they filter their data, and this is a 

key component of data quality’

WHOLE SESSION

SPRINTS  5 – 50m

AGILITY (all < 5.5  VEL BANDS SET
VEL 1: 0 – 1.5 m/s-1

VEL 2: 1.5 – 3 m/s-1

VEL 3: 3– 4 m/s-1

VEL 4: 4 – 5.5 m/s-1

VEL 5: 5.5– 7 m/s-1

VEL 5: 7– 11 m/s-1

DWELL TIME: 0.6 m/s-1

ROLLING SPRINTS  10 - 20m

VELOCITY DISTANCE
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VECTOR ADVANCEMENTS IN DATA QUALITY

‘A key initiative of Vector is to deliver not only technologically advanced 

hardware, but a data quality that does that technology justice’

VELOCITY EFFORTS

WHOLE SESSION

SPRINTS  5 – 50m AGILITY (all < 5.5  

ROLLING SPRINTS  10 - 20m
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VECTOR ADVANCEMENTS IN DATA QUALITY

ACCELERATION EFFORTS WHOLE SESSION

SPRINTS  5 – 50m

AGILITY (all < 4  

ROLLING SPRINTS  10 - 20m

ACCEL BANDS SET
DEC 3: 

DEC 2: 

DEC 1: 

ACC 1: 

ACC 2: 

ACC 3: 

SPEED REJECTION 
THRESHOLD: 0.1 M/S-1

SUMMARY

●

●

●

●

●

●



ANALYTICS VALIDATION
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VECTOR G7 

PURPOSE

•

METHOD

Subjects

Protocol

RESULTS

TABLE 1. TOTAL DIVE COUNT FOR G7 vs VIDEO

Optimeye G5 Benchmark Results (>2000 dives)


