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Introduction

Match phases are the primary means by which match time is indexed and divided into
valuable units for coaches. For each phase, coaches instruct their teams to deploy a set
of customized principles and arrangements (Pioli 2003, 7-24). Moreover, these indices
can have various applications such as trawling through video footage in match analysis,
fan engagement in media, and trend analysis for soccer governing bodies. Last but not
least, football analysts have focused for a long time on counting events without
phase-related context providing a blurry image of what happened on the pitch. This paper
proposes a framework for match phase identification and its possible applications based
on StatsBomb's 360 data (event and partial tracking data), which is also publicly available
online (StatsBomb 2023).

Related Work

While no gold standard is accepted worldwide in defining phases precisely and it is quite
subjective, there are still commonalities among previous proposals documented in the
literature, coaching textbooks, and match reports (High Performance Team of FIFA 2023).
To go from top to down, one can look only at offense and defense (Garganta and Pinto
1994, 199). The next level is to expand it to 1) attack 2) defense and 3) preparation
(transition): where each team reorganizes its structure before moving into the first two
phases, as documented in the England Football Association's training and coaching guide
(Wade 1967, 2,6). The transition phase can be divided into attack to defense and vice
versa (José Guilherme Oliveira 2012). Additionally, set-pieces are considered a separate
phase by some coaches because a significant number of goals are scored from them
(The Coaches’ Voice 2021).

The major difference among these approaches is how the in and out-of-possession
phases are segmented into smaller sub-phases based on references such as (attack,
midfield, and defense) lines and block heights (Sportlogiq 2020; Llana et al. 2020;
Gregory et al. 2022; Llana et al. 2022) or pitch tactical zones (SFV 2017) such as the first,
middle, and last third (Bangsbo and Peitersen 2000, 1-2; Boomstra 2022, 33, 43), which is
also reflected in the training grounds (Sumpter 2017, 296).
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Data

The results of this study are based on StatsBomb 360 and event datasets from the Swiss
Super League (2022-2023 season) and the 2022 Men's World Cup (open data). To align
StatsBomb's data with our requirements, the following two issues have been addressed:

1. Misclassified possession team: when analyzing shot events, especially goals
scored, we found that StatsBomb's “possession_team” designation was sometimes
incorrect for our use case. Discrepancies arose when comparing the final match
score with the goal attributed to the possession team that scored. To address this,
we applied a rule: if the "possession_team" at the start of the next possession
(triggered by a "From Kick Off" after a goal) was the same team that scored, we
corrected the "possession_team".

2. Multiple events per timestamp: we frequently encountered two or three events
occurring at the same timestamp, such as in carry-dribble or ball
receipt-duel-pass situations. This led to assigning the same phase to multiple
events in the same moment. To avoid duplicates, we retained only one event per
timestamp by establishing a priority list and keeping the highest-priority event.

Phase Definitions

Game phases vary according to coaches, technical staff, and a club's football philosophy.
Previous implementations often relied only on event data. For example, (Harkins 2017)
defined sequences as consecutive on-ball events for one team, starting with a controlled
action and ending with a defensive action, stoppage, or shot. Later, possessions were
considered multiple sequences for the same team. (Decroos et al. 2017) proposed a new
phase when there's a pause of 10 seconds between events or a possession switch.
(Worville 2019; STATS LLC 2020) further broke sequences into phases based on field
location and preceding and following actions, with similar methods used by
(Seidenschwarz et al. 2020).

Event data alone is insufficient for accurate match phase identification. Recent work has
proposed using synchronized full tracking and event data (Bauer, Anzer, and Shaw 2023),
applying a trained Convolutional Neural Network (CNN) to labeled tracking visualizations.
In contrast to their and other black-box proposals (Juan Camilo Campos 2021; Singh
2020; Fassmeyer et al. 2021), we adopted an explainable approach similar to the one
introduced by FIFA (FIFA 2022a; High Performance Team of FIFA 2023; Parlak 2023).
However, our approach is tailored to StatsBomb's 360 data and developed in consultation
with FC Lugano’s coaching staff. Our proposal, detailed below, also provides a framework
for other teams to implement their own phases:
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For each® event in the processed data, we use its freeze-frame* to assign phases to both
teams. The main phases® - in possession, out of possession, and set pieces - are further
divided into sub-phases, as follows:

In possession
If the “play_pattern” in the event attribute is “From Counter”, the phase is identified as

Counterattack. If the on-ball team is under Counterpress®, the phase is Consolidate.
Otherwise, the phase is categorized as Buildup, Progression, or Finishing depending on
whether the ball is in the first, second, or third of the pitch, respectively.

Out of possession
If the on-ball team is in Counterattack, the team without the ball is in Regroup. The phase
is Counterpress if tagged in Statsbomb's event data. Otherwise:

e If the without-the-ball team has at least four players in their attacking third, it is
classified as a High Block.

e Else if the without-the-ball team has at least six players in their first third of the
field, it is Low Press if the event is under pressure and Low Block otherwise.

e Else if the without-the-ball team has at least four players in their second third of
the field, it is Mid Press if the event is under pressure and Mid Block otherwise.

e In all other scenarios, it is labeled as Unidentified.

Set Piece

We defined a set piece phase, either Set Piece For or Set Piece Against, depending on
which team is taking it and for the first five frames with a “play_pattern” of “From Corner”,
“From Free Kick”, or "From Thrown in". After the fifth frame, the possession was classified
as a normal open-play scenario, and each subsequent frame was labeled according to
the rules described earlier. This adjustment was crucial for accurately evaluating more
frames as open-play and reducing the number allocated to set piece categories.

Figure Tillustrates some examples of the our identified phases.

3 After excluding events not directly related to on-ball actions such as 'Foul Won' and 'Player On'.
4 Any frame that is missing in the StatsBomb's data is labeled as MissingSB.

® To determine whether a team is in or out of possession, we focus on the team taking the action
on the ball—referred to as the "on-ball team"—instead of relying on StatsBomb's definition. This
approach is essential because phase assignment occurs independently in each frame.
 According to StatsBomb's glossary, a counterpress event is defined as a pressing action
occurring within five seconds of an open play turnover.


https://github.com/statsbomb/open-data/tree/master/doc
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Figure 1. Build-up for the blue team and unidentified for the red team in (a), progression
for the blue team and mid press for the red team in (b), and finishing for the blue team and
low press for the red team in (c).

Unknown Phases

After the initial phase assignment for each frame, approximately 10.5% of frames
remained unlabeled due to missing freeze-frames in StatsBomb's 360 data (we call them
missingSB). Additionally, around 5% were non-compliant with our pre-specified rules,
leading to a total of 16% unknown phases.

To address the unknown phases, we implemented the following rule:

If the time between two known consecutive phases is 3 seconds or less, label any
in-between unidentified phase or missingSB frame to one of those known phases.

This method reduced the unknown phases from 16% to 12%, demonstrating its
effectiveness.

Comparison

Since phases of play are inherently subjective, conducting a formal validation is not
meaningful in this context. However, we can demonstrate our results along with publicly
available phases reported by FIFA for the 2022 Men's World Cup in their post-match
reports (FIFA 2022b). It is important to note that while our analysis is based on
StatsBomb's 360 data, FIFA utilized in-stadium full optical tracking data and their FIFA
Football Language (FIFA 2022c) for event data. Figure 2 shows the percentage’ of match
time spent in each phase for a selected match, as reported by both our analysis and FIFA.

’ FIFA reported the percentage of each sub-phase not over the entire match duration, but rather in
relation to the time spent in and out of possession phases. This difference in reporting makes their
findings non-comparable with ours.
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Figure 2. Identified phases of play by FIFA in (a) and by our proposal in (b) for one match
of the 2022 Men's World Cup.
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Applications

Various applications have been proposed for match phases, such as player and team
profiling (STATS LLC 2020) and contextualizing physical load metrics in sports science
(SciSports 2021). Based on our assigned phases, we explore three use cases: 1)
opposition analysis, 2) post-match reports, and 3) ad-hoc queries. The value of these use
cases is enhanced when integrated with appropriate video footage automatically.

Opposition Analysis

Table 1 displays the average percentage of match time a team spent in each phase and
sub-phase, including the percentage of pressing-related phases (see Pressing) and the
combined percentage of time spent in High Block and CounterPress (see High Def).

Table 1. Time spent by a team in each phase and sub-phase, with color coding: green for
high values, red for low values, and yellow for intermediate values.

In possession

Team Buildup Ptoglessnon Finishing Consolldate Countel Awtack| %% Pos.
BSC Young Boys 11384 & 18354 411304 0514 0.54% 42077
Basel & 11134 & 13,564 =314 " 0.44% ¥ 0.38% A 40,62
FC Zarich = 991x = 15784 =837T4 = 0484« & 0537 < 35.07%
Grasshopper a N3l W 438xL TI0SK = 0474 = 0.45% W 33.63%
Lugano 1934 & 18.294 =3684 ¥ 0.40% v 043% M 40.72%
Luzemn =10.05% = 15.52% =39554 = 0504 ¥ 0364 <> 35.98%
Servette =10.66x = 16.82% =332x = 0.50% 05674 < 37.84%
Sion =10.39% = 16.084« =8224 V¥ 0424 v 0.40% < 35.51%
St. Gallen W 8634 = 16434 1402 & 0594 & 0.58% = 37.69%
Yinterthur =1051Z W 12.834 ¥B24x W 0384 = 0.50% W 30.52

Out of possession
Team Low Block Low Press Mid Block Mid Press Block Counter Press

BSCYoungBoys ¥ 4854 ¥ 173 ¥933% =363 & 7094 ¥ 0454 & 0.54%
Basel el Ww222x "N =353, = 5% = 0484 - 0.40%
FC Ziwich - 7294 w2064 ™RS8N & 3924 = 6384 094 0544 “ 051
Grasshopper A 9347 A 304x =N 43954 T S2 v 04z “ 0527
Lugano =589 W223x WK T3IW®L W SIML v 0464 037
Luzemn 1274 W 244x% N4%L & 384% ™ 6474 ¥ 046% == (.50
Servette -l w2424 RS W36 W EBx Y 043% - 0.40%
Sion - 785 & 269% ®™W2L. W3T6L T S08x ¥ 046% “ 0577
St Gallen W4STL T 19Sx WTI993s 4 41 & 8254 & 0STX & 05274
Winterthur A 051 A 3RV ABESK A 39 W 4B4x Y 0444 == (.44%

Table 1 indicates that St. Gallen has the lowest percentage of Buildup phases while
recording the highest percentage of Finishing phases. Their offensive mindset is evident
in their out-of-possession phases, as they exhibit the highest percentage of High Block
and the lowest percentage of Low Block/Press.

Figure 3 illustrates the total time FC Lugano spent in each phase throughout the season,
highlighting their strong preference for progression and mid-block phases.
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Figure 3. Percentage of time FC Lugano spent in each sub-phase.
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Figure 4. Low Block & Build-up in losing vs winning scenarios.



StatsBomb

Conference 2024

However, Table 1 and Figure 3 lack context concerning the scoreline. Figure 4 addresses
this by illustrating how a team's play varies based on match status (losing vs. winning).
For example, FC Winterthur adopts a low block when winning, while Young Boys'
percentage of Low Block remains nearly unchanged in both scenarios. In contrast,
Lugano and Sion increase their percentage of Buildup when winning!

Post-match reports

Creating post-match reports that include the percentage of time spentin each phase is a
valuable use case. Figure 5 illustrates this for both teams in a match, providing insights
into their phase distribution throughout the game.
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Figure 5. Percentage of time each team spent in one specific match.



StatsBomb

Conference 2024
Figure 5 depicts Lugano's match against Servette on April 15, 2023. Lugano recorded the
highest percentage of Buildup, while Servette was more active in offensive areas,
achieving a higher percentage of Finishing. Defensively, Lugano maintained a higher
percentage of Low Block, whereas Servette opted for a more intensive pressing strategy,
reflected in their higher percentages of High Block and Counter Press.

Ad-hoc queries
The coaching staff can ask several phase-related ad-hoc queries, such as:

e In which match did FC Lugano achieve the highest percentage of Buildup?
o Figure 6 provides the answer.

Buildup
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| ok |

5 10 15 20
Percentage

Figure 6. FC Lugano's match with the highest percentage of time spent in build-up.

e In which match did FC Lugano's behavior deviate the most from their average time
spent in each sub-phase across the season?

o To answer this question, we can use the Euclidean distance to calculate the
difference between the average of phase percentages over the season and
each individual match. Figure 7 illustrates how much Lugano's performance
in each match deviated from their average and Figure 8 showcases the
behavior in the match with the highest deviation.
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Figure 7. Difference between matches and the average match-phase behavior for FC
Lugano across the season.
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The list of these queries can become extensive when integrated automatically with video
footage. For example, it could include requests to return all situations where FC Lugano
remained in a low block followed by a counterattack, or instances where FC Lugano did
not stay in a low block while their opponents were in the finishing phase!

Conclusion

Match phases are segments of a game defined by coaches to analyze specific periods of
play. In this work, we presented a framework developed in collaboration with FC Lugano's
coaching staff to assist teams in utilizing StatsBomb's 360 data for identifying
sub-phases. These sub-phases are buildup, progression, finishing, counterattack, and
consolidate for the on-ball team and regroup and low/mid/high press or block for the
team without the ball. In addition, set-pieces are divided into for and against categories.
Using a frame-by-frame approach, we assigned phases to each team based on a set of
rules involving the ball's location on the field, StatsBomb’s event data attributes, and the
number of visible players and their locations from TV footage. Due to missing frames or
insufficient visible players, 16% of the frames were initially labeled as unknown, but we
reduced this to 12% by interpolating from surrounding frames.

We then demonstrated three match phase applications: opposition analysis, post-match
reports, and ad-hoc queries. Clearly, the number of these queries is endless, offering a
foundation for coaching staff to explore various questions. The value of these
applications is fully realized when automatically integrated with video footage.
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