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Introduction 

Nowadays tournaments ‘without rules’ are more and more organized. Fights that are 

known as the Portuguese ‘vale tudo’, also called ‘mixed martial arts’ or ‘no holds barred’ 

have become nowadays extremely popular. It should be noted that the ‘fight without rules’ 

have strict rules. Not only, it is defined the place and time of fight, but they also banned brutal 

techniques which do not affect the course of battle, i.e. biting and techniques which obviously 

can lead to disability. These rules apply in primary battles ‘vale tudo’ while numerous 

tournaments bring a variety of constraints, thus they are often called ‘mixed martial arts’. 

The original idea of MMA tournaments was to confront techniques of different styles, 

to check the efficiency of individual techniques in sports fight with a minimum of restrictions. 

Nowadays it still happens, because the fighters prepare using a whole experience of different 

styles of fighting. Every fight is a clash of motion skills and intellect behind the technique and 

tactics
1,2

. The greater complexity characterized by the fight, the more tactical and intellectual 

challenge is. 

The aim of the study is to verify competitive sports in the MMA heavyweight fights. 

The research questions are: 

 which technical elements will dominate in the MMA fight in the stand-up? 

 which technical elements will dominate in the ground fighting? 

 what kind of combinations of punches and kicks will dominate in the stand-up? 

 by what combinations will be most frequent knockout? 

 what percentage of fights will finish before the end of regular time? 

In connection with such a specific purpose of the study, authors admitted to verify the 

following hypotheses: 

 most of techniques are performed in the stand-up than on the ground; 

 most fights are resolved before the regular time of the fight; 

 most fights are resolved before the regular time by hand and leg combinations. 
 

Material and Methods 

The material test was a digital recording of 6 fights in MMA Ultimate Fighting 

Championship (UFC) formula, in the heavy weight category. The fights took place in the 

period 2013-2014.  
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As the research method was used technology of augmented reality (AR). This 

technology can be defined as: ‘an direct or indirect view of the real world viewed in real time, 

enriched with elements of virtual, computer-generated’
3
. This definition points to the 

following items: real and virtual objects, embedded in the real environment; their mutual 

arrangement that allows the observer to view them naturally with different views; interactive 

functioning in real time and in three dimensions. In the study were used following systems 

AR: sighted Vuzix glasses, Kinect sensor, an interactive multitap floor
4
,
5
. The main user 

of the system in this case is the coach – the efficiency and usability or user experience of the 

proposed prototypes serves as an analysis and evaluation as part of the MMA coach control in 

this discipline
6,7,8,9,10

. 

Analyzing confrontations, authors recorded efficient technical combinations and 

ending technique performed by fighters. The effectiveness was conditioned by selecting the 

appropriate time, speed, and precision of strike combination and application of finish 

techniques. There have been a total of 206 technical combinations, in which at least one 

technique came to a target. There were no finishing techniques used in analyzed fights. 

Authors also analyzed the duration of the confrontation and the zone (stand-up, clinch, ground 

game) in which the fight was conducted. They were also studied the ways how the fights were 

ended. 

 

Results 

The following is a summarizes technical combinations performed by the fighters in the 

heavyweight category. 
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Table 1. 

Comparison of technical combinations performed by fighters 

in the heavyweight category in analyzed fights 

NAME OF TECHNICAL 

COMBINATION 
N % AVERAGE 

Straight, straight  41 19,9 7 

Straight, hook 19 9,22 3 

Straight, uppercut 3 1,46 1 

Hook, uppercut  4 1,94 2 

Hook, hook 16 7,77 3 

Straight, low kick 2 0,97 1 

Hook, low kick - 0 0 

Uppercut, low kick - 0 0 

Straight, front kick - 0 0 

Hook, front kick - 0 0 

Uppercut, front kick - 0 0 

Straight, round kick 2 0,97 1 

Hook, round kick - 0 0 

Uppercut, round kick - 0 0 

Straight, straight, enter the ground  5 2,43 1 

Straight, hook, enter the ground  1 0,49 0 

Straight, hammer, enter the ground  - 0 0 

Straight, elbow, enter the ground  - 0 0 

Hook, hook, enter the ground  20 9,71 3 

Hook, elbow, enter the ground  1 0,49 0 

Elbow, elbow, enter the ground  5 2,43 1 

Hammer, hook, enter the ground  1 0,49 0 

Elbow, hook, enter the ground  3 1,46 1 

Knee, enter in clinch 69 33,5 12 

Knees, enter the ground  3 1,46 1 

Overthrows 11 5,34 2 

Mataleo constriction - 0 0 

Guillotine - 0 0 

Triangle - 0 0 

Kimura - 0 0 

Balacha - 0 0 

Screw - 0 0 

Omoplata - 0 0 

Taktarov - 0 0 

Total 206 100 38 

  Source: own study. 
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As we can see in the table 1, a combination of hand techniques – straight-straight 

constituted 19.9% of all executed actions, a combination of hand techniques – straight-hook – 

accounted for 9.22% of all the performed actions. Double hooks were 7.77% of all executed 

combos performed by hands. It is surprising that in the analyzed fights was not performed any 

type of finishing technique such as the choke or the lever. Occasionally athletes used 

combinations involving leg. 
 

Figure 1. 

The average number of double hand techniques inflicted in the stand-up 

 
Source: own study. 

 

Figure 1 summarizes the average number of combinations of double hand techniques 

inflicted in the stand-up during one fight. As we can see, the most common combination 

of strokes inflicted were straights – 7 combinations during one fight. The combination 

of punches straight-hook and hook-hook was performed an average of 3 times per fight. 

Hook-uppercut was performed 2 times per fight, while straight-uppercut one time. 
 

Figure 2. 

The average number of double combinations of hand and leg techniques inflicted 

in the stand-up 

 
Source: own study. 
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As we can see in the figure 2, the most frequently performed technique was knee kick 

– an average of 12 times per fight. In contrast, straight-round kick and straight-low kick was 

executed on average one combination per fight. Interpreting the overthrow, authors stated that 

fighters have done this action 2 times per fight. 

Figure 3. 

The average number of double combinations of hand  

and leg techniques inflicted in the ground game 

 
Source: own study. 

 

Figure 3 summarizes the most commonly used combinations in the ground game, 

taking into account the hand and leg techniques. As we can see, the most commonly used 

combination of punches was the double hook (3 combinations per fight), and far less likely 

was used other combination, i.e.: straight-straight; elbow-elbow; elbow-hook; knee 

(1 combination/technique per fight). 

Figure 4. 

The way of granting victory 

 
Source: own study. 

 

Figure 4 shows the way of granting victory. Analyzing the data, it was found that 67% 

of fights finished by knockout (KO) before the end of normal time. The rest finished by the 

decisions of referees. 
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Figure 5. 

Combos after which there was KO 

 
Source: own study. 

 

The figure 5 summarizes the techniques after which there was a KO. Interpreting the 

statement, authors can’t determine which combination was most effective in analyzed fights. 

It is important that as many as 75% of the combination performed a straight. Certainly, one 

can say that straight can be very effective technique and in combination with other hand 

techniques, it effectively leads to victory ahead of time. 

Figure 6.  

The average time of fight including combat zones – the stand-up, the clinch, 

the ground game 

 
Source: own study. 

 

As we can see in the figure 6, the shortest time of fights was on the ground. The time 

of fight between the stand-up and the clinch was slightly different for the benefit of stand-up 

and it amounted to 4.44 minutes in the case of stand-up and 4.11 in the clinch. 

 

Discussion 

Obtained results put forward the following dependencies. Dominant combat zone is 

the stand-up with the average time 4.44 minutes. In the clinch surveyed fighters spent an 

average of 4.11 minutes. The average duration of the fight on the ground was 2.62 minutes. 

The average duration of the confrontation in the specified zones shows and at the same time 

determines the nature of the fight. The fight in the stand-up and in the clinch imposes the 

character using hand and leg techniques, and significantly reduces the execution of finishing 

techniques. It is evidenced by results of the research, which show that the number of effective 
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combinations of hand and leg techniques performed in the stand-up and in the clinch 

amounted 156 to 206 all performed techniques. It is an overwhelming majority. It is also 

worth to emphasize that effective techniques were performed in line with the research, since 

at least one of them has come to a target. 

Effective finishing techniques in the fight in the stand-up and in the clinch weren’t 

noted. Ineffective attempts have been omitted because they did not carry a threat to fighters as 

well as combinations of techniques of punches and kicks, which hit the air. Analyzing the 

type of punching and kicking techniques performed in the stand-up and in the clinch, authors 

observed that the dominant technique is the knee (performed in the clinch), which occurred 

69 times. Simple combos occurred 41 times, combos of straight-hooks – 19 times and hooks – 

16 times. It suggests a high effectiveness of these techniques and combinations but it should 

be also considered the outcome of the fights in order to evaluate the effectiveness 

of techniques. 

In analyzed fights, the finish by knockout occurred in 67% and in 33% of fights 

it ended in regular time. Taking into consideration mentioned results, which represent a kind 

of punching and kicking techniques executed in the stand-up and in the clinch, and the fact 

that 2/3 of fights was ended by the knockout of an opponent, it has to be considered the nature 

of preparations and pay attention to the effectiveness of a combination of techniques, punches 

and kicks in the fight in the stand-up and in the clinch. Considering the kind of effective 

techniques performed in the fight on the ground, authors observed that the largest number 

of combinations of punches were hooks (20), and combinations – elbow-elbow and elbow-

hook were accordingly made 5 and 3 times. 

Finishing techniques such as levers and chokes were not even done once in the 

analyzed material. It shows a very good preparation for defense against these types 

of technique and a change in strategy in the direction of punch techniques. It correlates with 

the analysis of techniques performed in the stand-up and in the clinch, which are also 

dominated by punching and kicking. 

Considering the kind of techniques, after which there was a knockout, authors have 

come to the following conclusions. The results of the study showed that the combination 

of a straight-straight occurred in 50%; a combination of straight-hook in 25%; and a single 

hook in 25%. 

A technique that usually occurred during the knockout was a straight (a single punch) 

or the straight in a combination. It should be noted that it is an effective technique leading 

to the finish of the fight by knockout. The above analysis shows that the presented type 

of fight is mainly based on a combination of techniques, punches and kicks, as they are most 

often used in the fight and they lead to an end before the regular time. 

Referring to the hypotheses, authors stated: 

 most of techniques were performed in the stand-up and in the clinch (156 effective 

techniques) in relation to techniques performed on the ground (56 effective 

techniques), 

 number of fights resolved before the regular time of the fight accounted for 67% 

compared to 33% of fights for full-time, 

 fights resolved before the regular time were finished by combinations of punches. 
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An important fact is that no fight ended by using the finishing technique (the choke 

or the lever). In the first UFC events organized in the 90s of last century, fights were 

characterized by a very fast movement to the ground of the combat zone and an immediate 

switch to finishing techniques. Fighters based on a little known, but extremely effective 

fighting style which was then the Brazilian jiu-jitsu. The effectiveness of finishing techniques 

of this fighting style was based mainly on the lack of knowledge of the same techniques, 

of their performance and of the possibility of defense against them. Later, the jiu-jitsu became 

popular, and the fighters learned to defend against the chokes and levers at the same time 

enhancing the value of techniques used in the fight. The MMA is constantly expanding and 

evolves like other martial arts discipline. 

 

Conclusions 

The aim of the study was to verify competitive sports in the MMA heavyweight fights. 

After the analysis authors have come to following conclusions: 

1. Fighters most frequently used combinations of straight punches in stand-up. The most 

commonly used combinations of punches in the ground game were hooks. 

Considering leg techniques, fighters most often performed knee kicks. 

2. Most often fights ended by using a combination of knockout punches. Knockout 

usually was performed after the combination of straight punches. 67% of fights 

finished before the end of normal time. 

 

References: 

Piepiora P., Piepiora Z., Tactical preparation of karate competitor for kumite sports fight, [w:] Badura S., 

Mokrys M. (red.), Advanced Research in Scientific Areas (ARSA), EDIS - Publishing Institution of the 

University of Zilina, Vol. 4, No. 1/2015, s. 134-136. 

Piepiora P., Witkowski K., Technical preparation of karate competitor for kumite sports fight, [w:] S. Badura, 

M. Mokrys (red.), Advanced Research in Scientific Areas (ARSA), EDIS - Publishing Institution of the 

University of Zilina, Vol. 4, No. 1/2015, s. 130-133. 

Stephanidis C., Kasinen E., Augmented reality, “ERCIM News”, No 103/2015, s. 10. 

Chapman N., Chapman J., Digital Media. John Willey & Sons, Chichester 2004. 

Kipper G., Rampolla J., Augmented Reality: An Emerging Technologies Guide to AR. Syngress, USA 2012. 

Cieśliński W. B., Witkowski K., Maśliński J., Kalina R. M., Augmented Reality (AR) In teaching and developing 

judo techniques – project assumptions, [w:] R. M. Kalina (red.), Proceedings of the 1st Word Congress 

on Health and Martial Arts in Interdisciplinary Approach (HMA) 17-19 September 2015, Częstochowa, 

Poland. No 1/2015, s. 185. 

Cieśliński W., Witkowski K., Głowicki P., Piepiora P., Sobecki J., Applying Advanced ICT Technologies 

and Augmented Reality To Generate Future Events On The Example of Organization and Education 

in Sports (Methodological Assumptions), “International Journal on Recent and Innovation Trends 

in Computing and Communication (IJRITCC)”, Vol. 10, No. 3/2015, s. 5967–5971. 

Cieśliński W. B., Witkowski K., Piepiora Z., Piepiora P. A., Bernat P., The safety engineering of mass sports 

events – the model of emergency management of logistics processes with using of advanced technologies 

(Augmented Reality, GPS and ICT), [w:] Z. Li (red.), Proceedings of the 2016 International Conference 

on Intelligent Control and Computer Application (ICCA 2016) January 2016. Atlantis Press, Vol. 30, 

No 1/2016, s. 484-489. 

Cieśliński W., Piepiora Z., Piepiora P., Witkowski K., The Organizational Cyberspace - E-trainerism: 

The model of advanced ICT and Augmented Reality in sports enterprises, [w:] Batten J. (red.), 

Proceedings of the 18th Euroasia Business and Economics Society (EBES) Conference 8-10 January 

2016, Sharjah, No. 1/2016, s. 449-463. 



76 ANALYSIS AND EVALUATION OF SPORTS FIGHT IN MIXED … 
 

 76 

Cieśliński W., Sobecki J., Piepiora P., Piepiora Z., Witkowski K., Application of the Augmented Reality in 

prototyping the educational simulator in sport – the example of judo, [w:] Gaol F. L. (red.), “Journal of 

Physics: Conference Series (Proceedings of the 4th International Conference on Science & Engineering in 

Mathematics, Chemistry and Physics 2016 – ScieTech 2016, Bali, Indonesia, January 30-31, 2016’, 

Vol. 710, No. 1/2016, s. 1-8. 

 

Summary 

Introduction. The aim of the study is to verify competitive sports in the MMA heavyweight fights. Material 

and methods. The material test was a digital recording of 6 fights in MMA Ultimate Fighting Championship 

(UFC) formula, in the heavy weight category in the period 2013-2014. As the research method authors used 

technology of augmented reality (AR). Results. There have been a total of 206 technical combinations, in which 

at least one technique has come to a target. There were no finishing techniques used in the analyzed fights. 

The authors also analyzed the duration of the confrontation and the zone (stand-up, clinch, ground fighting) 

in which the fight was conducted. They were also studied the ways how the fights were ended. Conclusion. 

It was found that fighters most often used a combination of straight punches in stand-up; the most frequently 

used combinations of punches in the ground fighting were hooks; from leg techniques, fighters usually 

performed knee kicks; fights usually ended by using a combination of knockout punches; knockout usually was 

performed after the combination of straight punches; 67% of fights finished before the end of normal time. 

Keywords: sports fight, mixed martial arts, MMA, augmented reality, AR, coach control. 

 

ANALIZA I OCENA WALKI SPORTOWEJ W MIESZANYCH SZTUKACH WALKI 

Z WYKORZYSTANIEM ROZSZERZONEJ RZECZYWISTOŚCI JAKO ELEMENT KONTROLI 

TRENERSKIEJ W TEJ DYSCYPLINIE 

Streszczenie 

Wprowadzenie. Celem tego badania była weryfikacja walk zawodowych MMA w kategorii ciężkiej. Materiał 

i metody. Materiał testowy to był zapis cyfrowy 6 walk w MMA w formule Ultimate Fighting Championship 

(UFC) w ciężkiej kategorii wagowej w latach 2013-2014. Jako metodę badania autorzy wykorzystali technologię 

rozszerzonej rzeczywistości (AR). Wyniki. W sumie odnotowano 206 kombinacji technicznych, w których co 

najmniej jedna technika doszła do celu. Nie odnotowano żadnej techniki wykończeniowej w analizowanych 

walkach. Autorzy przeanalizowali cały okres konfrontacji oraz strefy (stójka, klincz, walka w parterze) 

w których toczyły się walki. Badano również sposoby w jaki sposób walki zostały zakończone. Wnioski. 

Stwierdzono, że zawodnicy najczęściej używają kombinacji prostych ciosów w stójce; najczęściej stosowane 

kombinacje ciosów w walce w parterze to haki; z technik nożnych, zawodnicy zazwyczaj wykonywali kopnięcia 

kolanem; pojedynki kończyły się zwykle przy użyciu kombinacji ciosów nokautujących; nokaut zazwyczaj był 

wynikiem kombinacji ciosów prostych; 67% walk zakończono przed końcem regulaminowego czasu. 

Słowa kluczowe: walka sportowa, mieszane sztuki walki, MMA, rozszerzona rzeczywistość, AR, kontrola 

trenerska. 

 


