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INTRODUCTION: There is a range of possibilities to analyze the soccer game in relation to
physical-technical-tactical aspects. The importance of going toward the goal rapidly since the
recovery of possession was defended by Grehaigne et al (1996). The main technique to
analyze soccer attack speed in literature was presented by Yue et al (2008). The aim of this
study was to propose a method to analyze offensive sequences in soccer based on goal
progression velocity (GPV) and goal progression indicator (GPI).

METHODS: One game from Brazilian first division championship was recorded with four
digital cameras (30 Hz). Players’ positions during the match were obtained using Dvideo
software as in Figueroa et al (2006a, 2006b). Technical actions were also registered using
Dvideo as in Moura (2006). Ball position was considered as the position of the player just
when the action was executed. All offensive sequences from both teams that ended in shots
and with at least two actions were considered into the analysis (n=29). Two of them (which
ended in goals) were detailed.

In each attack, for every pair of sequential actions (i and i + 1), the GPV was calculated by:

GPV = (vel- tar) tar/|tar|2, where vel is a vector with direction defined by vector bt (figure 1)
and modulus equal to the ball average velocity between these actions; tar is the vector
defined by the center point between the same actions and the center point of the goal. As a
result, GPV is the projection of vel over tar. The modulus of GPV represents the velocity and
the signal — positive or negative — of scalar multiplication vel - tar indicates progression or
digression in relation to the goal. Figure 1 shows an example.
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The GPI was calculated for the same actions by: GPI = ((ﬁgz . Eﬂ)}tar,fltarl*:]ftar, where bt

is the vector defined by actions i and i + 1. Consequently, GPI is the projection of EHE over
tar normalized by tar. The signal — positive or negative — is given by the scalar
multiplication{b_t’fz} tar. Therefore, GPI can exist between -1 and 1, where 1 is the biggest
progression to goal possible and -1 is the biggest digression.
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Figure 1. Examples of GPV, vel, bt and far. GPV is the projection of vel over tar.

As a result, GPV shows the attack velocity while GPI is a relation among the goal
progression and the goal distance. GPV and GPI maximum and minimum values will



presented in average and standard deviation. Results from two sequences ended in goals
will be detailed.

RESULTS: The average of GPV and GPI minimum values for all offensive sequences ended
in shots in both halves were 2.5 m/s (£5.5) and 0.21 (x0.17), respectively. Also, average of
maximum values of GPV and GPI were 10.4 m/s (£5.7) and 0.31 (+£0.33), respectively. Each
GPV and GPI values from two goals on second half are presented in figures 2 and 3. In
these cases, GPV and GPI maximum values were 13.2 m/s and 0.49 for goal 1 and 11.3 m/s
and 0.41 for goal 2, respectively.
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Figure 2. GPV and GPI from all goal 1 actions. Figure 3. GPV and GPI from all goal 2 actions.

DISCUSSION: An advantage of the method proposed is that it permits the analyses of the
influence of each action to attack velocity and goal progression, and not only the average
attack speed. Goal 1, for example, presented higher values of GPV concentrated in the last 3
actions, while goal 2 showed alternated high and low values of GPV, showing different
characteristics between these sequences. Also, the use of GPI allows the analyses with
emphasis on the actions in which the ball gets close to the target. Goal 1, for example,
presented only one high value of GPI (action 7), while goal 2 presented two peaks (actions 6
and 9). GPV peaks do not necessary indicate goal proximity and combined with GPI may be
a sign of which actions were the most important to the sequence success.

CONCLUSIONS: Although there are various manners to reach the goal on soccer, finding
more effective ways to score is very important to all teams. The GPV and GPI average and
standard deviation values from every offensive sequences ended in shots from one game
were presented. The method proposed on this paper showed how offensive sequences can
be analyzed considering the progression to the goal and attack velocity. Studies with a
greater number of matches are necessary from now on.
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