wO 2007/132415 A1 |00 00 T 0000 0 O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
22 November 2007 (22.11.2007)

’Tﬂf[x A0 01000

(10) International Publication Number

WO 2007/132415 Al

(51) International Patent Classification:
A63B 71/06 (2006.01)

(21) International Application Number:

PCT/IB2007/051794
(22) International Filing Date: 11 May 2007 (11.05.2007)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
2006/03792

(71) Applicant and
(72) Inventor: BAYLY, John, Francis, Carr [ZA/ZA]; 11C
Rietfontein Road, Rivonia, 2128 Johannesburg (ZA).

(74) Agent: VAN WYK, Wessel, Johannes; Smit & Van Wyk,
Inc., Enterprise, Building 23B, The Innovation Hub, Per-
squor X10, 0087 Pretoria (ZA).

12 May 2006 (12.05.2006) ZA

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,

CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES,
FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN,
IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

[Continued on next page]

(54) Title: SPORT DECISIONS

18
!
20 48
.// 58
10 ;/“ 20
46 I —
4, 26.6 ;r {(q‘%
! o 52 \1'-> %
461 - 9 A
26.7 { & 1 O
SIPTERPERY N
‘}—'\
ps 28.6
i
kY
\60

(57) Abstract: A method of making a sportruling in a game
where a first team plays a ball against a second team and in
which the first team can be caught offside, which method in-
cludes capturing an image of a first player in the first team
playing the ball at the instant when a ball is played by the
first player, capturing an image of a second player in the first
team whose offside position is to be determined at the instant
when the ball is played by the first player and determining
whether the second player in the first team is offside relative
to at least one player in the second team by analyzing the po-
sition of the second player relative to the position of the at
least one player in the second team with reference to the cap-
tured image of the second player.
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SPORT DECISIONS

THIS INVENTION relates to sport decisions. In particular, the invention
relates to a method of method of making a sport ruling and to a judging system.

BACKGROUND OF THE INVENTION

The inventor is aware of ball games in which electronic equipment is used to
make judgements on certain aspects of the game. For example, in cricket, video
equipment is used to make judgements on whether a player has been run out or has
been caught in a "legs before wickets" situation. However, in certain sports,
technological aids are yet to be implemented. In particular in a game where an offside
ruling is to be made, the actions of at least two players in a particular situation is of
importance, for example in soccer the player playing the ball and the player who's
offside status is to be determined have to be monitored at the exact moment that the
ball is being played. It is often difficult for a referee on the field to determine with
certainty the position of the two players at the moment that the ball is played by the first
player as his perspective may be prone to parallax errors. It is an object of the invention
to address some of these problems.

SUMMARY OF THE INVENTION

According to one aspect of the invention, there is provided a method of
making a sport ruling in a game where a first team plays a ball against a second team
and in which the first team can be caught offside, which method includes

capturing an image of a first player in the first team playing the ball at the instant
when a ball is played by the first player;

capturing an image of a second player in the first team whose offside position is to
be determined at the instant when the ball is played by the first player; and
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determining whether the second player in the first team is offside relative to at
least one player in the second team by analyzing the position of the second player
relative to the position of the at least one player in the second team with reference to
the captured image of the second player.

In this specification the term "ball" is to be interpreted widely, so as to include

an ice hockey puck, a hockey ball, a soccer ball, a ruby ball, or the like.

The description of the method is to cover any game where a sport ruling is
determined by the position of a player of one team relative to at least one player of

another team at the instant that the ball is played.

The method may include drawing an imaginary offside line on the image of
the second player.

Drawing an imaginary offside line may include displaying the image of the
second player to a referee to enable the referee to determine where the offside line is to

be drawn.

Drawing an imaginary offside line may include displaying a line on a display
so as to determine whether a player is ahead of the offside line, the line being
transversal to the line of play.

The imaginary offside line may be drawn with the aid of video processing
equipment by superimposing a line over the image of the second player to assist in
determining his position relative to the position of the players in the second team, the

line being transversal to the line of play.
The method may include the prior step of capturing a series of images of the
first player and the second player and selecting from the series of images the image at

the instant that the ball is played by the first player of the first team.

The series of captured images may be stored on a storage arrangement.
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The method may include capturing the images with at least two imagers.

The captured images originating from the at least two imagers may be
synchronized with each other, for example by time-stamping each image.

Broadly, according to another aspect of the invention, there is provided a
judging system which includes at least one imager operable to capture an image of a
second player in a first team at the instant that a first player of a first team plays a ball.

More specifically, according to another aspect of the invention, there is

provided a judging system for making a sport ruling in a game where a first team plays a
ball against a second team and in which the first team can be caught offside, which
system includes

a first imager arranged in visual proximity to a sporting zone, operable to capture
an image of a second player in a first team playing in the sporting zone;

selection means connected to the first imager operable to select an image of the
second player at an instant that a first player in a first team plays the ball.

The selection means may be operable to trigger the capturing of the image at
an instant selected by an operator.

The system may include a second imager arranged in visual proximity to the

sporting zone operable to capture an image of a first player of a first team.

The second imager need not be directed at the sporting zone in a particular
fashion provided that the exact instant that the ball is played by the first player, can be

determined.

The second imager may be synchronised with the first imager so as to
capture the position of the second player of the first team and the position of at least
one player of the second team at the moment at which the ball is played by the first
player of the first team.
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The system may include a storage arrangement connected to at least the first
imager for storing the image of the second player at the instant that a ball is played by

the first team.

The storage arrangement may be operable to store a series of images
originating from the first imager.

The storage arrangement may be operable to store a series of images of
both the first imager and the second imager in synchronisation with each other.

The selection means may be operable to select an image from the series of
images at an instant at which the ball is played by a particular player.

Preferably the first imager may be arranged to introduce minimal parallax
error on the image captured of the second player. For example, the first imager may be
positioned to capture an image of the second player substantially at a right angle to the

line of play so as to introduce a minimal parallax error, i.e. across the sporting zone.

Advantageously when an image is captured by the first imager and the image
includes minimal parallax error relative to the line of play, the position of the second
player of the first team relative to the players of the second team can be determined

more accurately.

The first imager may have a long focal length, operable accurately to capture
the position of the second player of the first team relative to the at least one player of
the second team.

In one embodiment, the system may include a number of imagers positioned
along at least a portion of the playfield, the imagers directed substantially at a right
angle to the line of play and arranged to capture the offside line on at least one of the

imagers, being the first imager.

In another embodiment, the first imager may be moveable along the line of
play, the imager directed substantially at a right angle to the line of play the imager
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being steerable along the line of play, in operation to capture an image of the second
player of the first team.

The invention will now be described, by way of example only, with reference
to the following drawing.

DRAWING

In the drawing:
Figure 1 shows a schematic block diagram of a judging system, in accordance

with the invention.

EMBODIMENT OF THE INVENTION

In Figure 1, reference numeral 10 refers to judging system in accordance
with the invention. The system includes a first imager 12, a second imager 14 and a
third imager 16. The imagers 12, 14, 16 are in the form of digital video cameras. The
imagers 12, 14, 16 are connected to a storage arrangement 18, in the form of a video
data processor. Selection means 20 in the form of a trigger device and joystick is
provided and connected to the storage arrangement 18. The video processor 18 is
connected to a video display 22.

A sporting zone 24, in the form of a soccer field is shown on which soccer
players 26.1 to 26.7 (indicated as circles) of a first team and soccer players 28.1 to 28.7

(indicated as crosses) of a second team are shown in position on the soccer field 24.

Players 26 play in the direction indicated by arrow 30 and players 28 play in
the direction indicated by arrow 32.

The imagers 12 and 16 are mobile cameras mounted on rails 34, 36,
respectively and are movable in the directions of arrows 38, 40 on the rails parallel to
the lines of play 30, 32.
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The view angles of the imagers 12, 16 are indicated in broken lines 42, 44
respectively. The focal lengths of the imager lenses (not shown) are relatively narrow
so as to create large images of players as can be seen on the image 46.2. The
movement of imagers 12, 16 are controlled by a camera control 48 to drive them along
the tracks 34, 36.

The imager 14 is a single camera mounted on a pan drive (not shown) which
can pan the imager along the direction of arrow 50. The focal length of the imager lens
(not shown) is relatively wide so as to create an image which can be used to determine
when a soccer ball 52, is played. The view angle of imager 14 is indicated in broken
line 54. The movement of imager 14 is controlled by the camera control 48 to pan it in
the direction of arrow 50.

In operation, the players 26, 28 play a game of soccer while an operator aims
the camera 14 at the player playing the ball, while driving the cameras 12, 16 up and
down along the line of play 30, 32. In other embodiments more than one operator may
be controlling the cameras 12, 14, 16 to reduce the workload of a single camera
operator.

The cameras 12, 14, 16 feed synchronized digital video frames to the video
processor 18, which stores the images and which displays the synchronised images as
a composite image 46. The images are all time-stamped and can thus be synchronized
with each other. The composite image 46 consists of an image 46.1 originating from
camera 14 on the left hand side 46.1 of the image 46 and an image 46.2 originating
from either one of cameras 12, 16 on the right hand side 46.2 of the image 46.

The selection means 20, which include a trigger button (not shown) is
operated by a referee. When the trigger button is pressed the composite image 46 is
frozen to show an instant at which a player plays the ball 52. If the button is pressed
before the ball is played or after the ball has been played, the image displayed may
indicate an instance before of after the ball 52 has been played. The selection means
20 is then operable via the joystick to select synchronized images in the series of
captured images before or after the button has been pressed so as to select the
composite image 46 at the instant that the ball has been played.
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Referring to the composite image 46 on the display 22, there is shown the
image 46.1 and 46.2, being synchronized with each other.

The referee may now select the composite image 46 in which the image 46.1
shows the instant that the ball 52 is being kicked. Then, looking at image 46.2, the
referee can determine the position of players at the instant that the ball 52 was kicked.

In this example a first player 26.7 of a first team is kicking the ball in the
direction of arrow 56, while a second player 26.6 of the first team is moving forward in
the direction of arrow 30. A player 28.6 is moving in the direction of arrow 32.

The composite image 46, indicates the ball 52 being kicked by player 26.7
and the position of player 26.6 relative to player 28.6.

A vertical broken line 58, superimposed on the image 46.2 by the video
processor 18 is moveable with the joystick of the selection means 20 in the direction of
arrow 60.

The referee steers the line to the front of player 26.6 to determine the relative
position of any one of the players 28. If the player 26.6 is to the right of the line 58 the
player 26.6 was offside when the player 26.7 kicked the ball.

The above description describes a method of making a sport ruling, which in
this instance is an offside ruling.

In another embodiment of the invention, not indicated here, the two cameras
12, 16 can be replaced with a series of cameras next to the field 24, which create
overlapping images of the field 24. The images can all be stored in the processor 18
and can then be selected to find an image displaying the position of player 26.6. The
judgement is then performed in a similar fashion by use of the image 46.2 on the display
22.

The inventor believes that the invention as described and illustrated herein
provides a new method of making a sport ruling and a new judging system which can be
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used to assist referees to make accurate sport rulings, and in particular offside

judgements.

It is to be appreciated that this example has been used to describe an offside
ruling in a soccer game. This method can also be implemented in any other game in

which offside rulings are made on the same principle.

However, it is further to be appreciated that the method of using two
synchronised events which can be captured on video and which are then used to
determine a particular outcome may find wider application than the making of offside

rulings. This description is also intended to cover such applications.
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CLAIMS:

1. A method of making a sport ruling in a game where a first team plays a ball
against a second team and in which the first team can be caught offside, which method
includes

capturing an image of a first player in the first team playing the ball at the instant
when a ball is played by the first player;

capturing an image of a second player in the first team whose offside position is to
be determined at the instant when the ball is played by the first player; and

determining whether the second player in the first team is offside relative to at
least one player in the second team by analyzing the position of the second player
relative to the position of the at least one player in the second team with reference to

the captured image of the second player.

2. A method as claimed in claim 1, which includes drawing an imaginary offside

line on the image of the second player.

3. A method as claimed in claim 2, in which drawing an imaginary offside line
includes displaying the image of the second player to a referee to enable the referee to
determine where the offside line is to be drawn.

4. A method as claimed in any one of claims 2 and 3 in which drawing an
imaginary offside line includes displaying a line on a display so as to determine whether
a player is ahead of the offside line, the line being transversal to the line of play.

5. A method as claimed in claim 4, in which the imaginary offside line is drawn
with the aid of video processing equipment by superimposing a line over the image of
the second player, the line being transversal to the line of play.

6. A method as claimed in any one of claims 1 to 5, which includes the prior
step of capturing a series of images of the first player and the second player and
selecting from the series of images the image at the instant that the ball is played by the

first player of the first team.
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7. A method as claimed in claim 6, in which the series of captured images is

stored on a storage arrangement.

8. A method as claimed in any one of claims 1 to 7 which includes capturing the

images with at least two imagers.

9. A method as claimed in claim 8 in which the captured images originating from
the at least two imagers are synchronized with each other.

10. A judging system for making a sport ruling in a game where a first team plays
a ball against a second team and in which the first team can be caught offside, which
system includes

a first imager arranged in visual proximity to a sporting zone, operable to capture
an image of a second player in a first team playing in the sporting zone;

selection means connected to the first imager operable to select an image of the
second player at an instant that a first player in a first team plays the ball.

11. A judging system as claimed in claim 10, in which the selection means is

operable to trigger the capturing of the image at an instant selected by an operator.

12. A system as claimed in any one of claims 10 and 11, which includes a
second imager arranged in visual proximity to the sporting zone operable to capture an

image of a first player of a first team.

13. A system as claimed in claim 12 in which the second imager is synchronised
with the first imager so as to capture the position of the second player of the first team
and the position of at least one player of the second team at the moment at which the
ball is played by the first player of the first team.

14. A system as claimed in any one of claims 10 to 13, which includes a storage
arrangement connected to at least the first imager for storing the image of the second
player at the instant that a ball is played by the first team.
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15. A system as claimed in claim 14, in which the storage arrangement is
operable to store a series of images originating from the first imager.

16. A system as claimed in claim 14, in which the storage arrangement is
operable to store a series of images of both the first imager and the second imager in

synchronisation with each other.

17. A system as claimed in claim 16, in which the selection means is operable to
select an image from the series of images at an instant at which the ball is played by a

particular player.

18. A system as claimed in any one of claims 1 to 17 in which the first imager is
arranged to introduce minimal parallax error on the image captured of the second

player.

19. A system as claimed in claim 18, in which the first imager is positioned to
capture an image of the second player substantially at a right angle to the line of play.

20. A system as claimed in any one of claims 10 to 19, in which the first imager
has a long focal length, operable accurately to capture the position of the second player
of the first team relative to the at least one player of the second team.

21. A system as claimed in claim 10, which includes a number of imagers
positioned along at least a portion of the playfield, the imagers directed substantially at
a right angle to the line of play and arranged to capture the offside line on at least one of

the imagers, being the first imager.

22. A system as claimed in claim 10, in which the first imager is moveable along
the line of play, the imager directed substantially at a right angle to the line of play the
imager being steerable along the line of play, in operation to capture an image of the

second player of the first team.

23. A method as claimed in claim 1, substantially as herein described and

illustrated.
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24. A system as claimed in claim 10, substantially as herein described and
illustrated.

25. A new method and a new system, substantially as herein described.
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