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Vv  FOREWORD

The first manager I ever worked with in professional football used the Rothman’s Football
Yearbook for the information he needed about players, teams and track records. Primitive
maybe, but he was a seeker of knowledge and often used the information as a catalyst for
both team talks and buying players in the transfer market.

The first serious attempts to analyse the events and happenings in the game of football,
to my knowledge, were conducted in the late 1940s and 1950s using a hand-notation
system to compile the information. Match Analysis is now a fully accepted detection vehicle
for any serious minded managerial and coaching staff but previously the science of Match
Analysis had been spurned by many in football as being unnecessary and superfluous to
the beautiful game. I would be extremely surprised if any Premiership Club and major
international team did not now use Match Analysis in its quest for performance excellence
and game results.

Staff at Liverpool John Moores University since my first contact with Tom Reilly in the
1980s and more recent involvement with Mark Williams, have always been at the forefront
of research and especially research and investigation into the game of football. This book
is testimony to the importance and significance of match analysis methods seen through
the eyes of the authors and is for anyone seriously committed to the game of football. It
provides students, sports scientists, coaches and managers with information, detail and
insight into the game of football and advises all who read the book on the application of
Match Analysis findings. The statement that ‘coaches can only recall 50 per cent of the
game events’ (and 1 will add ‘on a good day’) indicates that for a comprehensive and
detailed reflection on performance, a more precise and incisive method of *knowing what
happened’ is essential in high level sports. Whether hand-notation, computerised video
analysis or the more advanced and sophisticated Global Positioning System is utilised, a
coach has a duty to himself, his players and his employer to be fully aware of the causes
and facts behind performance.

From a brief history of Match Analysis to an appraisal of the differing systems, the book
informs and educates us on the issues surrounding Match Analysis. The authors reveal
significant technical and tactical findings with which coaches must be conversant. The
physiological and athletic diagnosis of the game is also discussed and evaluated in a
manner that all coaches can comprehend and imbibe.
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In short, the book comprehensively and incisively advises readers on what is available,
what we could analyse, how we could utilise the analysis findings, why we should analyse,
what analysis can reveal and how we could devise practice, and relevant, meaningful
practice at that, to benefit from our investment in the principle of Match Analysis.

It is a book that I have read with great interest both knowing the authors, for whom I
have the greatest respect, and because of its sheer value in extending my knowledge and
understanding of the game. Why all those interested in the game of football should read
it, is crystallised in this statement in the book:

‘successful coaches have an almost insatiable appetite for knowledge about every
facet of the game’

[ would advise all students of the game to invest in this book — it will make a significant
contribution to their knowledge base and understanding of the mechanics of the game; it
is essential reading for all coaches.

Dick Bate
FA National Coach
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VvV  FOREWORD

The analysis of performance is vital in soccer if the individual/team is to be successful.
For many soccer coaches the information gained from performances will not only form
the basis of weekly training programmes, but also may act as the primary source for the
scheduling of seasonal plans.

In order to do this, and use performance analysis successfully, it is fundamental to have
a clear strategy encompassing what you wish to analyse, how you are to undertake the
process and most importantly how this information can then be translated and applied to
benefit performance. Such details can often prove very difficult to determine as the ‘what’,
‘how’ and ‘why’ are often reliant on several factors that may affect the coach’s choice one
way or another.

Although match analysis is not new to sport, through developments in technology and the
introduction of sport science to soccer it can be used in a number of different ways and a
variety of formats. As coaches it is vital that we are aware of these developments to ensure
that we are able to analyse performance in a contemporary way to improve individual and
team play.

The Handbook of Soccer Match Analysis provides coaches with such information through
an extensive introduction to the many ways of implementing performance analysis in
soccer. Through the provision of soccer specific examples, contemporary statistics and
discussions at several levels this handbook provides invaluable support to help coaches
and sport scientists apply their findings in a practical setting to optimise player
performance.

An ideal companion for all serious soccer coaches wishing to develop their knowledge of
the processes of match analysis at the very highest level, this book successfully bridges
the gap between theory and practice.

Kevin Thelwell
Director of Youth, Preston North End Football Club
Formerly Director of Coach Education, Football Association of Wales

FOREWORD



V¥V  CONTENTS

Figures ix
Tables Xiii
Foreword by Dick Bate XV
Foreword by Kevin Thelwell xvii
Acknowledgements Xix

Chapter One

Introduction to Soccer Match Analysis 1
Introduction 1
The Nature and Origins of Match Analysis 2
Why Match Analysis is Undertaken 9
When to Analyse 14
Summary 15

Chapter Two

Developing a Manual Notation System 16
Introduction 16
Deciding What Information is Needed and Why 16
How to Design a Hand-based Notation System 17
Determining the Accuracy and Reliability of the Data 25
Collating and Presenting the Data 25
Summary 27

Chapter Three

Video and Computerised Match Analysis Technology 28
Introduction 28
Video Technology 28
Why Use Video? 29
Existing Digital Video Systems 32
Computerised Match Analysis Systems 32
The First Systems 33
Modern Systems 34
Database Technology 44
Summary 45

CONTENTS



Chapter Four

General Advice on Analysing Match Performance 47
Introduction 47
Preparation for, and Carrying Out, Match Analysis a7
Advice on Choosing a Personal Computer System 53
Advice on Choosing Audio-visual Equipment 54
Advice on Choosing a Match Analysis System 55
Summary 59

Chapter Five

Analysis and Presentation of the Results 60
Introduction 60
Looking at the Results 60
Computer Graphics 63
Qualitative Information 73
Using Match Analysis Feedback during Team Talks 77
Team-talk Scenario 81
Avoiding Potential Pitfalls with the Analysis and Evaluation of Results 83
Summary 87
Chapter Six
Motion Analysis and Consequences for Training 88
Introduction 88
Principles of Motion Analysis 89
Factors Influencing Work-rate Profiles 93
Physiclogical Considerations 101
Strategies to Reduce Fatigue 103
Summary 105
Motion Analysis Scenario 105

Chapter Seven
What Match Analysis Tells Us about Successful Strategy and Tactics in

Soccer 108
Introduction 108
The Importance of Set Plays: Preparation and Planning 108
Some Observations from Open Play: Creating and Scoring Goals 115
Consecutive Forward Movement 125
Summary 127

Chapter Eight

From Technical and Tactical Performance Analysis to Training Drills 129
Introduction 129
Strategy, Playing Systems, Tactics and Technique 129
What Technical and Tactical Aspects Can Be Analysed? 131
Coaching Tactics and Technique Using Match Analysis and Feedback 131
Practical Application 135

CONTENTS



Crossing Analysis Scenario 136

Shooting Analysis Scenario 140
Goalkeeping Analysis Scenario 144
Summary 147

Chapter Nine

The Future of Soccer Match Analysis 148
Introduction 148
New Methods of Obtaining Data 148
Data and Results 152
Expert System Scenario 154
New Training Methods 154
Player Detection, Transfers and Performance-related Pay 159
Drug Detection 159
Summary 160
Further Reading 161
Index 162

CONTENTS



1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

2.5

3.1

3.2
3.3

3.4

3.5
3.6

41

4.2

FIGURES

Outline map of the pitch utilising background cues for estimating
distances

Distance covered in a game according to playing position

Part of the computer output showing overall distances covered in the
first and second halves by players from two teams in the English Premier
League in one game

The coaching cycle, highlighting the importance of observation and
analysis

Total actions that were notated, with the number of events in the injury
potential and actual injury categories

The analysis process for a shot at goal

The pitch divided into eighteen zones. Coaches may divide the pitch into
as many zones of varying size and shape as needed to get the information
they require

Schematic tally sheet that could be used to determine the frequency
count of passes from central areas into the penalty area

Tally sheet used to record entries into the final third of the pitch in a
sequential order for both teams

Completed analysis sheet for free kicks

Digital video software for viewing match performance

The computerised match analysis process

The Sportscode digital video analysis system offers an easy-to-use
interface as well as advanced video-editing features and a database

of in-depth video and statistical information on team and player
performance

The pitch area covered by one particular camera using the AMISCO
system

An example of player tracking by the AMISCO system

An example of the stadium tracking equipment set-up (antennae and
computer) used by the Cairos match analysis system

The modern match analyst must be able to use the very latest in video
and computer technology: the large range of equipment used by the
match analyst at the French Football Federation

Match information sheet

10

13

18

21

22

24

25

30
37

38

40
41

43

48
50

FIGURES



4.3 Observation position is paramount. A high viewpoint is advantageous

when evaluating team tactics and playing patterns 51
4.4 The major factors to take into account when purchasing a computerised
match analysis system 55
5.1 The five major forms of presentation of the information obtained from
match analysis 62
5.2 General summary of the match performance of an individual player 64
5.3 A team’s shooting performance over fifteen games 66
5.4 Comparison of the total distance run by five midfielders 67
5.5 Shooting performance of a youth player over five games 67
5.6 Comparison of the attacking performances of two wingers 68
5.7 Comparison of every 5 minutes of a game — ball possession and shots
at goal — between two teams 69
5.8 Comparison of first- and second-half ball possession between two
teams 70
5.9 Team attacking play examined: in which areas the team tends to attack 70
5.10 Display showing the number and position of free kicks conceded 71
5.11 Examination of a player’s zone coverage 71
5.12 A player’s exact movements traced 72
5.13 Breakdown of a team’s time spent in possession in three pitch zones 72
5.14 Detailed information on the positions and outcome of a team’s on- and
off-target shots 73

5.15 Interface of the Videosequencer analysis system developed by
Sport-Universal Process to edit and visualise digital video recordings

of match performance 75
5.16 The overhead viewpoint offers a fascinating insight into, and unlimited
possibilities to analyse, match performance 76
5.17 Average number of passes per attacking action over ten games 85
6.1 Relative distances covered in different categories of activity for outfield
players during soccer match play 91
6.2 Physiological responses to running at different speeds are higher when
dribbling a ball than in normal running 93
6.3 Comparison of work-rates expressed as distance covered before and after
the Premier League was established in England in 1992 95

6.4 Work-rate profiles of individual South American players alongside figures
for the Premier League. The corresponding work-rate of Roberto Carlos

is illustrated as a comparison 96
6.5 Maximal sprint speed for a particular player averaged every 5 minutes

during a game 98
6.6 Comparison of sprinting speed in two elite players 102
6.7 A speed endurance drill 106
7.1 Causes of free kicks in the attacking third in the 2002 World Cup 110
7.2 Outcome of direct shots from free kicks in central areas within the

attacking third in the 2002 World Cup 110
7.3 Analysis of preparation time for corner kicks and attempts on goal

(first phase only) in the 2002 World Cup 114

FIGURES



7.4  Temporal analysis (in 15-minute intervals) of goals scored in the 1998

and 2002 World Cup finals 115
7.5 Proportion of goals scored in 3-minute intervals in the 2002 World Cup 116
7.6 Percentage of goals scored in 5-minute periods over the duration of a

match in the 1997-1998 English Premiership 116
7.7 Number of passes prior to a goal being scored in open play in the 1998

and 2002 World Cups 119
7.8 Number of passes prior to a goal being scored from open piay in the

1997-1998 English Premiership and the 1998 World Cup 119
7.9 Areas from where crosses (including cut-backs) leading to goals were

played in the 2002 World Cup 122

7.10 The highlighted area is an important area for creative play in the
attacking third 123

7.11 Percentage of regained possession in different parts of the field resulting
in a goal from open play for Brazil (2002 World Cup), teams in the
1998 Worid Cup, Manchester United (1999) and teams in the Premier

League (1997-1998) 124
8.1 The different steps of the match analysis process 135
8.2 A training drill to create width through overlapping fullbacks 138
8.3 Example of a training drill to work on the timing of attacking runs to

get on the end of crosses 139
8.4 Example of a simple training drill to improve general shooting technique 142
8.5 Example of a training drill to improve one-touch finishing 143
8.6 Example of a training drill to improve the way a goalkeeper deals with

crosses into the danger areas 146

9.1 In the future the coding of a simple match action such as a pass, run
with the ball and shot will be made easier through the use of a coding

logic and voice recognition 149
9.2 Example of the size, compared to a small coin, of a microchip tag

developed and used by the German technology company Cairos 151
9.3 A match reconstruction in three dimensions created by the Israeli sports

technology company ORAD 153
9.4 Example of a commercial software interface (Tactic Tool by

Sport-Universal Process) 155

9.5 Some packages allow drills to be presented from different viewing
perspectives. The TACTFOOT software (AVC Media Enterprises Ltd)
demonstrates the positions and marking of players in a corner drill from
an innovative three-dimensional viewing angle 156

FIGURES



Vv  TABLES

1.1 A simple tally sheet to record frequency counts on shots and dribbles 4
1.2 Codes used for analysing playing actions 13
2.1 A simple notation sheet with only a couple of players included 19
2.2 A simple tally sheet to record frequency counts to create a

success/failure index 20

2.3a A simple tally sheet to record frequency counts of key actions per player 22
2.3b A more complicated notation sheet for recording the frequency of crosses

(X) and passes (P} in sequential order 23
2.4 Frequency count to indicate the number of times the team gives the

ball away 23
3.1 Some of the video and computerised soccer match analysis systems

currently on the market 35
5.1 Simple attacking analysis for a midfield player 65
5.2 Comparison of the number of tackles made between the first ten and the

second ten games of a season 65
5.3 Analysis of passing patterns between midfield players 65
5.4 Basic match factors commonly looked at during team talks using

video-based analysis 74
6.1 Mean distance covered per game, according to various sources 91
6.2 Mean blood lactate concentrations during a soccer match 102
7.1 Sources of goals in the 2002 World Cup 109
7.2 How players attempted to beat the defensive wall from direct shots at

varying distances from goal in the 2002 World Cup 111
7.3 Influence of number of players in the wall on how free kicks were

executed in the 2002 World Cup 111
7.4 Success rates of different types of free kicks from wide areas played

directly into the penalty area in the 2002 World Cup 112
7.5 Success rates of different types of corner kicks in the 2002 World Cup 113
7.6 Corners taken directly into the penalty area in the 2002 World Cup 113
7.7 Analysis of throw-ins from the attacking third in the 2002 Worlid Cup 115
7.8 Techniques used to score goals in the 2002 World Cup 117
7.9 Number of touches used to score a goal in the 2002 World Cup 117

7.10 Distance of the final strike from goal in the 2002 World Cup 118

7.11 Time in possession prior to a goal in open play in the 2002 World Cup 120

TABLES



7.12

7.13

7.14
7.15

7.16
7.17
7.18

8.1

8.2
8.3

TABLES

Time in possession prior to a goal in open play in the 1997-1998
Premiership

Time in possession prior to a goal in open play in the 1997-1998
Premiership and the 1998 World Cup

Key event preceding goals scored in open play in the 2002 World Cup
Total number and proportion of goals scored from open play across
defending, midfield and attacking thirds in the 2002 World Cup

Ratios of goals to attempts on goal for successful teams and their
opponents in recent tournaments

Average number of consecutive forward movements of the ball per match
for successful and unsuccessful teams in the 1998 and 2002 World Cups
Frequency of key match actions per game

General team analysis

Analysis of team units

Individual player analysis

120

120
121

123

125

126
127
132
133
134



V¥V INTRODUCTION TO SOCCER
MATCH ANALYSIS

Introduction

The Nature and Origins of Match Analysis
Why Match Analysis Is Undertaken

When to Analyse

Summary

EEERERBE
=
UdH o H

INTRODUCTION

Performance in ball games is much more difficult to appraise than it is in individual sports.
In track-and-field athletics the competitor who passes the winning post first, jumps highest
or longest, or throws the missile furthest becomes victorious. All competitors can be judged
according to their finishing position, or on the time taken or distance achieved during
performance. These kinds of metrics apply also to swimming, rowing, cycling, skiing and
other events. In ball games the contest is decided by points or sets won, or goals scored.
In soccer there is a simple determinant of victory: winning means scoring more goals than
the opposition!

When a soccer team wins a game can rightly claim that the objective has been achieved.
Thoughts can be refocused on moving on to the next game and securing another victory.
There is, however, a distinction between the outcome (winning or losing) and the per-
formance by which it was achieved. Since chance often plays a role in the scoring or
conceding of goals — for example, an ‘own goal’ or a fluke deflection — coaches recognise
that what they deemed to have been the better team does not always win the game. This
kind of comment raises questions about what the basis for judging performance is and
whether there are any clear criteria capable of being used as evidence.

It is only relatively recently that analytical techniques have been applied to competitive
performance in field games. The traditional view was that these games were essentially
an opportunity to display artistry and individual skills. Watching gifted players display
their skills was an aesthetic experience, analogous to appreciating artistic performance
in the theatre or music hall. The audience looks for elements of creativity when the player
is in possession of the ball and appreciates flamboyant use of it in the context of
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performing. Those highlighted as ‘flair players’ get most adulation. It is not surprising
that soccer has been dubbed ‘the beautiful game’.

The disparate aspects of the game are evident in the historical origins of soccer. These
are the emphasis on skill on the one hand and a focus on function on the other. Ball
games have been traced back to ancient Chinese civilisation and the game of tsh-chu.
The objective of the game was to propel a ball stuffed with feathers into a net suspended
between two bamboo poles. This directed approach was contrasted with the more
refined style adopted in Japanese culture. The activity was between two participants who
attempted to keep the ball off the ground for as long as possible, using only their feet.

As soccer games spread through different civilisations, each promoting its own unique
characteristics, they assumed either an entertainment or a participative function. The
activity known as calcio, developed during the Renaissance in Italy, was an example
of the former, whereas *‘mob football’ in Britain exemplified the latter. Entire villages
participated in the mob version of the game, the object being to take the ball beyond a
boundary point against the opponents’ best attempts. Victory was achieved when the target
point was reached. The number of marred and injured participants was irrelevant to the
outcome, although individual consequences were sometimes grievous. The one thing that
mattered publicly was that the game was won. It is likely that local acclaim was given to
combatants at the centre of the brawling.

In the second half of the nineteenth century, the institutionalisation of soccer, first by the
Football Association in England, brought order and rules of play to the chaotic versions
of the game in preceding times. This formalisation was promoted by the public schools
in England. Regulations were soon adopted in other European countries, and in other
continents as the game developed worldwide. International matches increased in a tentative
manner, as did the formalisation of the international governing body, FIFA (Fédération
Internationale de Football Association), set up in 1904. The World Cup tournament first
took place in 1930, meaning that the game only developed into a global competition
following the First World War. A variety of styles of play became evident, which encour-
aged coaches to become more reflective and analytical about their own methods. The seeds
of this extroversion were sown in the 1950s and 1960s, started to bloom in the 1970s
and 1980s, and came to fruition in the 1990s. It is only in this past decade or so that
formal match analysis has gained widespread acceptance among soccer coaches. Now,
any coach who did not pursue performance analysis of some kind or other would be deemed
negligent in the contemporary soccer community. Courses on match analysis are now
routinely presented on coach education programmes around the world, and most pro-
fessional clubs have access to match analysis in some form or other.

THE NATURE AND ORIGINS OF MATCH ANALYSIS

Match analysis refers to the objective recording and examination of behavioural events
occurring during competition. It may be focused on the activity of one player, or may
include the integration of actions and movements of players around the ball. Match
analysis may range in sophistication from discrete data about the activity of an individual
player, or of each member of the team as an individual profile, to a synthesis of the
interplay between individuals in conformity to a team plan. Behaviour when defending
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and when attacking can be accommodated, as can the analysis of either one or both teams
together. An outcome may be a description of the team’s pattern of play.

Notational analysis

Notation analysis is essentially a means of recording events so that there is an accurate
and objective record of what actually took place. Spectators view matches differently,
often disagree about what happened and may be completely mistaken. Each individual
brings his or her bias to the game and may see it from a partisan viewpoint. Even the best
coaches are often unable to recall sequences of events correctly and fail to appreciate
where successful plays originated or mistakes began. Notation analysis provides a factual
record which does not lie — as long as the data collection methods used are reliable and
objective and the system is adapted to the level of play.

The idea of notating human behaviour is historically well established. There is evidence
that hieroglyphics were employed by the ancient Egyptians to record features of movement.
The strategic deposition of military units has been used in warfare on both sea and land,
and mapped out as plans of attack or defence. In more recent times a shorthand for
analysing movements in dance, ‘Laban notation’, came into use. The tactic of using coded
notes for analysing competitive performances was adopted by coaches in the United States
of America, particularly in basketball and American football. The utility of the approach
was soon recognised in the racket sports before it was more widely applied to soccer.
Current systems are much more powerful and complex than early attempts to code activity
in real time using manual or even audio-tape recordings. Contemporary uses go beyond
the analysis of recent matches to the prediction and modelling of forthcoming contests.
Styles of play and likely patterns of movement can be simulated either as physical models
or as computer-driven virtual reality scenarios.

Prior to the evolution of computer-aided techniques for recording and analysing match
activities, some form of shorthand was needed to record events accurately. The need arose
because activities occurred too rapidly for them to be noted manually with any degree of
accuracy. One approach was to record matches on film or video tape and review the game
subsequently. This was the strategy for the family of methods that became known as motion
analysis. An alternative was to adopt a system of coding those activities that were
characterised as relevant to an assessment of performance in the game, which would allow
the events to be notated and later collated. This line of approach has been termed notation
analysis.

Most systems of notational analysis focus on the players engaged in activity with the ball
and on strategic/tactical aspects of performance. The most commonly employed systems
are pen and paper based and involve a form of shorthand notation using tally marks or
action codes (Table 1.1). Positional data may be recorded by breaking down a schematic
pitch representation into numbered zones. The position (where?), the players involved
(who?), the action concerned (what?), the time (when?) and the outcome of the activity
(e.q. successful or unsuccessful, or on target or off target) are recorded. The analysis is
then moved on to the next immediate point of action or contact with the ball —for example,
who made the tackle, in which part of the pitch, at what moment in the game and was

INTRODUCTION TO SOCCER MATCH ANALYSIS



