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INTRODUCTION

Analysis of asport event for many years has been based on "observation sheets’ filled in
during the match. Film was used only for analyses of short events. In the 1980's modern ways of
movement's analysis were developed. They wereperformed with the help of video recordings.

For soccer match analysis Defour (1991) and Hughes (1991) used specia tablets with
drawn in pitch and with drawn in keys labeled with palyers' numbers and technical actions. By
monitoring video picture every situation joined with the ball's movement and players engaged
were placed in the tablet with the help of pen-likerod. The tablet was connected to the computer
so the kind and the number of actions and spots where they were performed were stored in the
computer's memory.

Ohashi (1991) applicated for observation of one player two tv cameras placed on poten-
tiometers which measured angles of their rotation. During the whole match cameras were poin-
ted at one player. Computer analysed position o the player fraim angle data and then calculated
hisdisplacement and velocity.

TELEVISING OF THEWHOLE STADIUM'S FIELD

The aiim of the registration of the whole stadium's field was receiving an information on:
a) every object moving in the pitch (palyers, ball, referee) or track (runners), b) during every in-
stance o time, c) in every place of the pitch or track.

In order to =<t the demands of such registration, it was necessary to place the tv camera
high above the stadium's field and in some distance of it. Camera was equipped with a wide-
angle (130") lens (half-fish-eye) and was not allowed to meve during the whole televising pro-
cess- Fig. 1

For competitor’s displacement during a game side lines of the pitch played arole of are-
ference system - Fig. 2. Half-fish-eye lens gave irregular shape of the pitch on the monitor's
screen, so the white tape was put before the event in a position of every 1 m as longitudinal as
transversal to the pitch. Every position of the tape was then transferred frasm tv monitor on to the
transparent foil so the reference grid was obtained. On other foil the position of the competitor's
were marked. By matching two foils their displacement (Fig. 3) was calculated and then their
velocity and acceleration.

APPLICATION IN SPORT GAMES
Erdmann and Czerwinski (1989) presented application of the described method in the
team hand ball. During the whole match (2x30 min) a wing player covered the distance of about
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Figure 1 - Placing of the camera with wide-angle lans.
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Figure 2 - Side lines as o refercnce system.

Figure 3 - A grid of lings matched with a displacement of a player.
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Figure 4 - Team point of position.
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Figure 5 - Displacement of the team point of position of thet eamA and B in 5 minutes,
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Figure 6 - Mean positionsfor every minute and for five minutesfor the teams A and B.

Figure 7 - Computerised desk top notational analysis.
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4.5 K wsing walking, jogring, medium and fast running. Because during a game many siun-
disnigs existed, though mean velecity equaled about 1.5 m/s for lunger periods of the maich,

Erdmann (1991) intraduced the method to the specer match analvsis, During the first 5
min, of the match a stikiing (left wing) player mn 741 mowith a mean velocity of 2.5 m/'s ond
il welocity of T8 mys, For the analysis of Kinemate guantities for the proup of players
isochrans, ie. lines connecting positions of players at the some time were used. For descriling a
position of the whole teamn on the pitcly, a mean vilus and its standard deviation of every team
member’s position (tean paint of pasition) were used - Fig. 4. The mean pint of positian of the
whole team & moved 40 m, while of the whole team B it moved 426 m. Team & attackel Lwice
on the wings (Fig. 5A), while team B attacked wice through the cener of the pitch (Fig. 58],
During the first 3 tin. of the match team A wos 3 m from its own goal (mean value), and tzam
I was 51 n fraem its own goal (Fig. 6). These were also similur mean velocities, Le. 13 /s for
team A and 1.4 nys for tein B, The maximal welocitizs were 3.5 znd 4.2 m/s respectively, The
scure for the first 5 min. of the match was 1:0 for teiemn

APPLICATION IN THA{CK AND FIELD

The method deseribed here can also be used for the truck and field cempetitions. For
examiple, fior unning events positions of hurdles for 400 n distance can serve as a reference sg-
siem. In this way teris of running of mid-and leng-distunce reees can be described,

COMPUTERIZED DATA PROCESSING

In order to speed-up the analysis the computerized data processing was developed (Par-
piewice 1992 Special set of sliders was put over the widea monitar - Fig. 7. The et was equip-
ped with a coursor. With the help of the coursor one could follow a change of pusition of a coam-
petitor. Coursaor was connected to the rotuing inechanizm of compuier™s pointing devies - mou-
se. Every shiftiag of un arm wlong X and ¥ axis caused proper number of impulses to the pg-
class compuier. Special software developed enabled ohiaining of ull kinematic datu,
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