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ABSTRACT 
 
7he e[ternal loaG oI the Iootball pla\erV (*36 baVeG), iV 
commonly presented as data (metrics) that includes total 
GiVtance�lenJth, distance in several speed zones (zone 1 to 
]one �� �-� kP�h, �-�� kP�h, ��-�� kP�h, ��-�� kP�h, 
��� kP�h), pla\er /oaG, total nuPber oI VprintV, 
accelerationV, nuPber oI GecelerationV, Pa[iPuP VpeeG, 
Power Score [w/kg] etc. 
The microcycle training load can be developed in form of 
percentage of the maximum results that football players 
achieveG GurinJ a Patch. 7hen, the traininJ loaG (t\peV oI 
exercises/tasks) will be set according to individual 
indicators obtained from monitoring the external load. 
The interpretation of monitoring data should be combined 
Zith other inIorPation IroP traininJ�Patch, aV are Iootball 
capacitieV anG poVition in the JaPe oI Iootball pla\erV, 
VubMective VtatuV oI pla\erV, Tualit\ oI oppoVinJ pla\erV, 
etc., in orGer to uVe the value of the numbers obtained from 
monitoring. 
 
 
Keywords: e[ternal loaG, Iootball, Vprint ]oneV, GiVtanceV, 
training monitoring. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
МОНИТОРИРАЊЕ НА НАДВОРЕШНО 
ОПТОВАРУВАЊЕ ВО ФУДБАЛОТ – GPS МЕТРИКИ 
 
Владимир Вуксановиќ,  
Александар Танчески, Александар Ацески 
Ǽакултет за физичко образование, спорт и здравје, 
ǻниверзитет ÄСв. Кирил и Методиј³-Скопје, Македонија 
 
АПСТРАКТ 
За следеȱе на надворешното оптоваруваȱе кај 
фудбалерите најчесто се користат *36 уреди преку кои 
се добиваат податоци (метрики) за вкупна 
дистанца�должина, дистанца во неколку брзински зони 
(зона � до зона �� 0-� км�час, �-�� км�час, ��-�� км�час, 
20-�� км�час, ��� км�час), pla\er /oaG, вкупен број 
спринтови, забрзуваȱа (accelerationV), број на кочеȱе 
(GecelerationV), максимална брзина, Power Score [w/kg] 
и слично.  
Оптоваруваȱето на фудбалерите во еден микроциклус 
може да се задава како процент од максималните 
резултати кои фудбалерите ги постигнале за време на 
натпревар. На тој начин тренинг-оптоваруваȱето 
(изборот на вежби) ќе се постави да биде според реални 
параметри, според индивидуални показатели добиени 
од мониторираȱе на надворешното оптоваруваȱе. 
Толкуваȱето на податоците од мониторираȱето треба 
да се комбинираат со информациите за 
тренинг�натпревар задачите, фудбалските капацитети 
и позиција во игра на фудбалерите, субјективниот 
статус на играчите, квалитетот на противничките 
играчи и слично, со цел да се искористи вредноста на 
бројките добиени од мониторираȱето.  
 
 
Клучни зборови: надворешно оптоваруваȱе, фудбал, 
спринт зони, дистанци, тренинг мониторираȱе. 
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INTRODUCTION 
 

he idea of monitoring players’ load is to obtain deeper information/understanding about the 
trainings/ matches and the football player’s load manifestation (their respond to a variety of 
tasks given on the pitch). Monitoring of the players’ load will be also helpful when dosing next 
trainings and preparing macrocycles.  
7Zo t\peV oI PetricV Ior PonitorinJ ph\Vical Gata loaG are uVeG� 

- external load metrics and 
- internal load metrics - Vuch aV heart rate, R3(- Rate of Perceived Exertion (subjective assessment 
b\ the athlete), biochePical inGicatorV... 
$lVo, ([ternal loaG PetricV are preVenteG in IorP oI tZo t\peV�   
92/8M( PetricV  (accorGinJ the Catapult support. Metrics. n.d.). 

Distance [m or km] – total GiVtance covereG on traininJ� Patch, 
'iVtance >P or kP@ in 6peeG =one �  (0-� kP�h), 
'iVtance >P or kP@ in 6peeG =one �  (7-�� kP�h), 
'iVtance >P or kP@ in 6peeG =one �  (15-�� kP�h), 
'iVtance >P or kP@ in 6peeG =one �  (20-25 km/h) – +6R (+iJh 6peeG RunninJ), 
'iVtance >P or kP@ in 6peeG =one �  (25+ km/h) - 6print, 
Player Load - work the player did - sum of the accelerations across all axes of the internal tri-
axial accelerometer GurinJ PovePent, 
Impacts – number of large hitV a pla\er e[perienceV GurinJ a contact JaPe, 
Sprints – nuPber oI VprintV, Ior actionV above the VpeeG ]one � (!� VeconGV), 
Accelerations – nuPber oI accelerationV, 
Decelerations – number of decelerations. 

 
INTENSITY metrics (according the Catapult support. Metrics. n.d.). 

Top Speed [km/h] 
Power Score [w/kg] 
:ork Ratio [%] - total tiPe GurinJ perIorPinJ Zork (VpeeGV ! �.� P�V) 

 
7he ranJeV� threVholGV Ior GiVtance VpeeG ]oneV (=one � to =one �) are accorGinJ to the lateVt ),)$ 
match report from the Qatar :orlG &up ���� (),)$ 7raininJ &entre., n.G.).  
7he GeIinition oI VpeeG threVholG uVeG in +iJh-Speed Running and Sprint are according to Oliva-
/o]ano, et al, (����), &hena, M., et al, (����). Marttn-*arcta, $ et al, (����). +oZever, *ualtieri, 
$., et al. (����), in their Peta-analysis presented that there are variations in the threshold definition 
Ior VoPe oI the PetricV, GepenGinJ on the author¶V� coach¶V VourceV. ,n aGGition, the GeIinition oI 
naPeV iV Jiven to GiIIerent ]oneV. Malone, J. J., et al, (����) GeIineV the ³hiJh-speed running 
GiVtance´ (+6R') in ranJe oI ��.� to ��.� kP�h, ³ver\ hiJh-VpeeG runninJ GiVtance´ (9+6R'), ��.� 
to ��.� kP�h, ³Vprint GiVtance´ (6p'), VpeeG (MiJuel et al., ����) above ��.� kP�h.  
 
 
GOOD PRACTICES 
 
Graph no. 1 shows GPS based metrics (external load) for one player (Central Back) for one microcycle 
(� [ PatcheV) Ior the IolloZinJ Ga\V� M'-�, M'-�, M'-�(��), M'���-2 – recover\ Ga\, M'-1(#2) 
in coPpariVon to tZo PatcheV, Match 'a\ (��) anG Match 'a\ (��).  
)or the IolloZinJ PetricV oI 'iVtance in VpeeG ]oneV, ranJe� threVholGV are preVenteG GiIIerentl\ 
(coPpareG to previouVl\ PentioneG). 7he IolloZinJ threVholGV Zere uVeG Ior�  
• 6peeG =one �  = 20-�� kP�h, 
• 6peeG =one �  = 25-�� kP�h,  
• 6peeG =one �  = 30+ km/h.  
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7he iGea ZaV to Ponitor the nuPber oI VprintV above ��� kP�h aV 6peeG =one �. 7hat iV Zh\ +6R 
anG 6printV are PoveG in =one � anG =one �, reVpectivel\. 7he hiJheVt VpeeG threVholG ZaV 
eVtabliVheG (aV =one �) in orGer to obVerve ver\ hiJh VprintinJ, if manifested. 
 

    

   

 

Graph no. 1 Example of metrics was used to monitor trainings and matches and to compare the load between training 
Ga\V anG Match 'a\V, Ior a pla\er on the poVition &entre %ack. 7hreVholG Ior VpeeG ]one � are Vet� ! ��kP�h, speed 
]one� � ! ��kP�h anG Ior $cc � 'ec� �P�V�V. 

 
 
,n a Pacroc\cle that haV onl\ one Patch, M'-� VhoulG be the one Zith (VoPehoZ) JreateVt loaG, 
coPpareG to other Ga\V. %ut in thiV caVe (*raph no. �),  M'��-� iV uVeG aV lonJer recover\ traininJ, 
because the ne[t Patch iV VuppoVeG to be in � Ga\V, anG M'-4 for some of the players was actually 
Match Day.  
 
The monitored load presented on Graph no. 1 is according to the efforts dosing planned for the 
particular macrocycle. This means that as Match Day is approachinJ, the voluPe oI the traininJ loaG 
is going down. 
7he intenVit\ e[preVVeG aV GiVtance in VpeeG ]one �, VpeeG ]one � anG VpeeG ]one � VhoZV that the 
pla\er ZaV not even enterinJ in theVe ]oneV, � Ga\V beIore the Patch. 7hiV Vcenario ZaV eVtabliVhed 
in orGer to proviGe an option Ior proper pla\erV¶ VupercoPpenVation to take place, becauVe oI the 
week with the 2 matches upcoming.  
 
,n Jeneral, there are Tuite a larJe nuPber oI PetricV that can be uVeG. )or e[aPple, the PetricV in 
5 minutes range are a JooG repreVentation oI the loaG throuJh VPaller tiPe VeTuenceV, eVpeciall\ 
Zhen the VubVtitute¶V loaG neeGV to be evaluateG, or a VpeciIic part oI the JaPe� traininJ. &alGer, 
$., 	 &entoIanti, $., ���� recommends to keep just few metrics for analysing external loaG, other 
ways it can be confused for interpretation.  
 
Graph no. 2 presents the comparison of the players on the Final match between Argentina and 
)rance (4atar :orlG &up ����) 
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Power Bi visual model 

Graph no. 2 Argentina (left) vs )rance (riJht), 3oZer %, report1. Data were retrieved from 
post-Patch VuPPar\ reportV (),)$ 7raininJ &entre., n.G.).  

 
 
The idea regarding comparing results is to find if any differences will be manifested when the same 
parameters are taken into account. $nG iI there are, Zhat iV the backJrounG oI thoVe PaniIeVtationV, 
in the comparison results. The basic parameters that were applied for both players (Fernandez Enzo 
and Tchouameni Aurelien) represent the starting formation 4-1-2-3 and the starting position CMD 
(Central Defensive Midfielder).  
 
,t can be obVerveG IroP the *raph no. � that Ior thiV particular Patch, one oI the pla\erV PaniIeVteG 
higher/lower metrics values compared to the other one. Does this one has better motor abilities 
(performance) than the other one?  
The coach cannot give a correct answer which one is better by only comparing those values. There 
are Pore topicV that VhoulG be taken into account aV Zell. )or e[aPple� 
�. :hat ZaV the particular taVk Ior that pla\er, on thiV Patch" 
2. Did the opponent play in such a way that the chosen players needed to adapt during the game? 
3. Did the player do his task on the pitch? (and so on..) 
 
,n reJarG to the hiJheVt eIIortV PaniIeVtation, *raph no. � VhoZV the Pa[iPal reVultV oI the PetricV 
and the player who has achieved them at the Qatar :orlG &up ����, Ior PatcheV pla\eG �� anG 
120 minutes. 
 
 
 
                                                 
1 Raw data (.pdf) can be found on the FIFA Training Centre web page (Post-match summary reports. FIFA Training Centre., n.d.). 
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Power Bi visual model 

Graph no. 3. Metrics for 90 min. match. Data retrieved from post-match summary reports (FIFA 
7raininJ &entre., n.G.). 

 

 
 

Power Bi visual model 

Graph no. 4. Metrics for 120 min. match. Data retrieved from post-match summary reports (FIFA 
7raininJ &entre., n.G.).  
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$V previouVl\ PentioneG, thoVe hiJher valueV proviGe intereVtinJ inIorPation about the pla\erV¶ 
abilitieV. %ut, aV PentioneG above, one has to take into account what was the reason that player 
manifested those external load values. 
 
,t¶V up to the coachinJ VtaII to chooVe the proper PetricV to be PonitoreG, anG to uVe thoVe loaG 
inIorPation in orGer to Pake a JooG plan Ior the traininJ. 6peciIicall\, to uVe the reVultV achieveG 
from the match(es) as a starting point to build the next macrocycle.  
Match Gata are taken aV (cloVe to) Pa[iPal loaG Gata (����), Ior each pla\er. $nG accorGinJ to 
thoVe Pa[iPal Gata, the coach can builG a PoGel oI the Pacroc\cle traininJ loaG (6tevenV, 7. *., et 
al., (����) Zith GecreaVeG loaG in �  (accorGinJ to the match data) for the trainings days.  
&onViGerinJ Patch aV Pa[iPal loaG Gata (����) &alGer, $., 	 &entoIanti, $., (����), recoPPenGV 
that weekly training load should be between 120% and 150% from the match values. For the 
academy (youth) football pla\erV, VaPe authorV recoPPenG Zeekl\ traininJ loaG in ranJe oI ��� 
to 120% (from the match values). 
 
*raph no. �. preVentV the Zeekl\ (Pacroc\cle) loaG aV � IroP the Pa[iPal Gata loaG, (obtaineG 
IroP at leaVt � PatcheV). 'ata iV accorGinJ to &lePente, et al. (2019) and Ravp, *., et al (����). 
MD+1 only the substitutes are training. 6tarterV IroP the M', have a Ga\ oII.  
 
 

 
*raph no. �. :eekl\ PetricV loaG � in coPpariVon to Match 'a\ (&lePente, et al., ����, Ravp, *., et al., 
����). 2n M'��, onl\ the substitutes are training. 

 
 
SUMMARY 
 
7hoVe PetricV Gata are JooG to be uVeG, but the\ proGuce Velective concluVionV. ,n particular Zhen 
having in mind that a lot of other subjective/objective and inner/out phenomena are taking place in 
Iootball pla\erV, not MuVt (Ior e[aPple) GiVtance covereG or Vprint Gone, but alVo the taVk Jiven to a 
VpeciIic Patch, perVonal Ga\ PooG etc.  
7he coach VhoulG conViGer that, aV VeaVon iV cloVinJ, Ior PoVt oI the pla\erV, the traininJ loaG VhoulG 
be reconViGereG, coPpareG to the VeaVon Vtart, in orGer to loZer GoZn the traininJ loaG becauVe oI 
the accumulated fatigue throughout the whole season. 
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