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Abstract

The rules followed apply to the wheeled sport robots. This is a student league and will be held in two classes:
under 14 and under 19 years old. This is a simulation of sport competition and robots have to do various items
completely autonomous.
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League introduction

The main purpose of wheeled sport robot league is to develop academic contest in attractive
environment for students in which robots have to do various sport items like weightlifting, track
and field, kicking the ball, archery and pushing obstacles. Robots will reach the specific items
by following a black line through the competition. There are different colors on the field showing
the exact item.
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Figure 1: a sample of the game field

[WSR-1]: Game field
[WSR-1]:+% & 334

[WSR-1.1]: The field’s material is flat white MDF.
[WSR-1.1]:3-3 et ' E T3 v ¢ e MDF(? % R af) -

[WSR -1.2]: The field is built with 60x60 cm tiles with different patterns which can be
used to build different paths.
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[WSR-1.3]: The tiles are in white (or close to it) either matte or shiny.
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[WSR-1.4]: there might be some rippling or spaces within 5 mm between tiles. Of
course the contest committee will try to minimize this problem.

[WSR-14l. 4 a7 it € 3 B EA NP DR ATH - FLR €5 R €%
TR iR AL

[WSR-1.5]: Tiles layouts may be different in each level.
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[WSR-1.6]: There are different patterns for tiles. Here is some sample of patterns in
the picture above.
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Figure 2: The tile samples
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[WSR-2]: path
[WSR-2]: 8. 12

[WSR-2.1]: The black lines have the width of 20+3 mm.
[WSR-2.1]:2 ¢ seeni B 5 2023 % f o

[WSR-2.2]: There might be some gaps trough the path. The maximum length of gaps for U14
is 5 and for U19 is 10 cm.
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[WSR-2.3]: The minimum angle in path is 70 °
[WSR-2.3]: /2@ B/ chd B 5 TOR o

[WSR-2.4]: The minimum space between two paths or a path and the edge of arena is 12 cm.
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[WSR-3]: Item’s colors
[WSR-3]: 4~ &g ¢

[WSR-3.1]: Each sport item has its own particular color. These colors are shown in the
table below.
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Color Item

DN

Yellow Archery
steel Pushing obstacles
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[WSR-3.2]: colors have 12x8 cm dimensions.
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[WSR-3.3]: All the colors are placed 4cm before the intersection and are attached to route
lines by their width.
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Figure 3: The color tile dimensions
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[WSR-3.4]: There might be no color on some intersection which means robot has to
continue the route straightforward.
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[WSR-3.5]: The angle of intersections is 90 degrees.
[WSR-3.5]:. v & & 5 90 & -

[WSR-3.6]: The item's colors might be either in the right or left side of lines. In this case
if the color is on the right side it means that the item is on the right and if it is on the left,
the item is also on the left.
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Figure 4: The position of the item's color
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[WSR-4]: Running race
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[WSR-4.1]: The color for this item is blue.
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[WSR-4.2]: In this item robot meet a loop which has to round off for specific number.
The number will be changed for each level and will be announced before quarantine time.
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[WSR-4.3]: The number of tiles in the loop might be different. In this section the route is
either straight or curved and the lines with broken angles are not used.
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[WSR-4.3.1]: for example, If the announced number of rounds is 3, robot has to inter the
color marked side of the intersection. Then continue the route in until reaching the blue
color again and has to go over for two more times (a total of 3 rounds). After finishing the
third round robot has to continue the path and exit from the tile.
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Figure 5: Track and Field item
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[WSR-5]: Weightlifting
[WSR-5]: & £

[WSR-5.1]: The color for this item is red.
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[WSR-5.2]: The weights are built with CDs and screwing bar with 8 mm thickness and
the length of 350mm, 4 washers and 4 nuts. The distance of CDs is 3005 mm.
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Figure 6: weight’s measures
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[WSR-5.3]: The weights are built with 10 CDs in each side (20 CDs overall).
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[WSR-5.4]: Robot has to pick up the weight from initial position and place it on marked
station. The stations are fixed on the field.



[WSR-5.4]: 4 B A & f g~ 4o B oA E P T v 3l pifiehiz} o Gk € 7
TLaH oo

[WSR-5.5]: Height of initial station is 20mm.
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[WSR-5.6]: The height of station for placing the weight in U14 is 60mm and for U19 is
100mm.
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Figure 7: Appearance and dimensions of the stations (in millimeters)
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Figure 8: The position of weights in U19 (the right one) U14 (the left one)
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[WSR-5.7]: The distance between center of pickup position and placement position is
220mm.
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[WSR-5.8]: The height of the weight’s bar from floor in initial position is 65+3 mm.
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Figure9: Space in between lines in weightlifting item
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[WSR-5.9]: The item is fully scored when the weight is positioned completely on the
station and the robot has exited the item tile.
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[WSR-6]: Pushing obstacles
[WSR-6]: Ja# R #t~

[WSR-6.1]: the color for this item is steel.

[WSR-6.1]:i B 38 p chpgfd 5 4 d o

[WSR-6.2]: In this item, robot must push the obstacle so that to cross the steel colored
line.
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[WSR-6.3]: Obstacle is a cube with 20x10x10 cm measurements. The obstacle stands
vertically on the field. It is made of hollow MDF with a thickness of 16mm with the weight
less than 500 grams.
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[WSR-6.4]: The color of the obstacle is orange.

[WSR-6.4]: st chggd 244 ©
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Figure 10: The obstacle’s situation in the item
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[WSR-6.5]: After pushing the obstacle if it touches the steel colored line, no scores are
given.

[WSR-6.5]: 4% & | 4 ¢ &tis A fatp|ffsed > B3 € 5 4~ ¥ o

B) The wrong form of pushing A) The true form of pushing
B)&k 3% i 75 30 A& FEende 53558
Figure 11: The correct position of obstacle after pushing
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[WSR-6.6]: during and after pushing, the obstacle can’t be moved by team.
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[WSR-7]: kicking the ball
[WSR-7]:8F z

Figure 12: Appearance of the goals
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[WSR-7.1]: The color for this item is green.
[WSR-7.1]:i: B 38 B ehpgad 2% d o

[WSR-7.2]: A white pink pong ball is used in this item.
[WSR-7.2]:ic R I8 P € i@ * I|— 3o ¢ ehF H Ik o

[WSR-7.3]: To keep the ball steady on the tiles and avoid moving, a circular shaped wire
is used beneath the ball.
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[WSR-7.4]: The direction of shooting is shown by a 4x4 cm black rectangle. This rectangle
Is 4 cm away from the path and the kicking line.
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[WSR-7.4.1]: If the rectangle is in the right side, the ball has to be kicked in the right goal
and if it is on the left side, the aim is the left goal. If the ball takes place in the middle goal,
half of the score is given.
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[WSR-7.5]: The robot cannot carry the ball toward the gates and has to kick the ball by one
shoot.
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[WSR-7.6]: The score is awarded when the ball has completely passed the goal line.
Referee will judge if the ball has fully crossed the line.
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[WSR-7.7]: The ball must pass the goal line before robot exits the tile. If ball passes the
goal line and the robot had been exited the tile, no score will be given.
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[WSR-7.8]: There is no problem if the ball exits the goal after crossing the line completely.
The score will be given.
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[WSR-7.9]: The gates dimensions and the spaces between lines is shown in the picture
below.
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Figure 13: Gates dimensions and signs in this item
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[WSR-8]: Archery
[WSR-8]: ¢ %

[WSR-8.1]: The color for this item is yellow.
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[WSR-8.2]: The target is made up of 3 colors: yellow, red & blue. The diameter of each
circle is shown in the picture below.
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Figure 14: The target measures
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[WSR-8.3]: The distance of target from the shooting line is 60 cm in U14 and 100 cm in
U19.

[WSR-8.3]: 1= jEa 6+ ¥ 4t Ul4 5 60 =4 > Ul4 5 100 = 4 o

16



Figure 15: The appearance of the target in U14 and U19
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[WSR-8.4]: Before throwing the arrow, robot has to completely stand behind the shooting
line.
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[WSR-8.5]: The throwing should be like archery. Using springs, Air or Gas pressure, Air
gun, etc. is forbidden.
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[WSR-8.6]: The arrow’s length can be 50 up to 250 mm. And the thickness can be 2 to 15
mm.
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[WSR-8.7]: The tip of the arrows should be fitted with a sucker in order to stick to Seibel
after being thrown.
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[WSR-8.8]: The Seibel will be polished, so that the arrow will stick to it.
[WSR-8.8]: Seibel ¢ £ k> @ Emegabt 4 o

[WSR-8.9]: Teams can manually load the arrow before the competition, in calibration time
or at each restart.

5

[WSR-8.9]: %k Ff 17 12 ft F w0 e B pF [ &8 € A7 d pF £ 60 K 1

=
e

anjer

[WSR-8.10]: At each try, robot can only throw one arrow.
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[WSR-8.11]: If the arrow hits the common area between 2 colors, scoring is like the picture
below.
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Figurel6: Scoring in each situation
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[WSR-8.12]: The referee shall determine the location of the arrow with the Seibel.

[WSR-8.12]: " ¥| s T 4 £ & Seibel iz ¥ o

[WSR-8.13]: The score is counted when the robot is completely out of archery tile. This
can be done by moving backward and exiting the tile. If the arrow gets parted from Seibel
before robot leaving the tile, team will lose some points.
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[WSR-8.14]: Because of competition safety protocols, robots using arrows with no suckers,
are not allowed in the competition.
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[WSR-8.15]: Attention!! Not respecting the safety hints in throwing the arrows and causing
disturbance for other teams or audience in the form of joking etc., may cause the exclusion
of team and the responsibility is entirely to the detriment team.
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[WSR-9]: How the contest is held

[WSR-9]: 1+ # ke e # (7 £

[WSR-9.1]: competition may have several rounds.

[WSR-9.1]: 1+ 7 it ¢ § v & -

[WSR-9.2]: Before the start of each round, all robots are quarantined.

[WSR-9.2]: % B w & B 4n2 w0 » BB A % ¢ 4 quarantined -

[WSR-9.3]: One of team members is known as captain. Only team captain has the
permission to touch the robot.

[WSR-93]:F A % 4 - B 5f& o R4 HEA T BAIRLEEL

[WSR-9.4]: Each round takes a time around 8 minutes. This time may change due to the
field size.

[WSR-94]:# - = £ 4R Z & 8 Adbhz vl o d WP X [ 2 » IRV % o
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[WSR-9.5]: Teams have 3 minutes to calibrate their robot.

[WSR-9.5]: Ffij 34 4meprll R P E A o

[WSR-9.5.1]: After 3 minutes, robot has to start the contest. If it is not able to start, it will
lose that round.
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[WSR-9.5.2]: If the team doesn’t need to calibrate, it can start the competition.
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[WSR-9.5.3]: In the calibration time, team can only calibrate the colors on the field and are
not allowed to test the items or move the robot on the tiles.
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[WSR-9.5.4]. After calibration time, team should not give any information to robot. Using
any button except on/off switch or start switch is not allowed.

[WSR-9O.5.A] 4 s 2 » IR LA fu e B B A BT PILE o 3 gFie 525 onfoff
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[WSR-9.6]: During the round, any contact with robot will cause a restart. Team will lose
some points for each restart.
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[WSR-9.7]: Robot has to follow the path correctly. using shortcut ways or start to move in
the opposite directions, is called a fault and must restart.
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[WSR-9.8]: In each restart, the team captain can decide whether to place the robot on the
beginning or end of the current tile.
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[WSR-9.9]: In the item tiles, if a restart is needed, robot has to be placed before the color
tile.
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[WSR-9.10]: In each restart, items will be put in their initial position by referees. ltems
cannot be moved before the restart announcement.
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[WSR-9.11]: Robot can test each item up to 4 times (3 restart). After this, robot has to be
placed after the item tile.
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[WSR-9.12]: If the robot has earned some scores in one item and the captain decides to
restart in order to earn more scores, the previous score will be deleted and the new one will
be considered even if the new score is zero.
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[WSR-9.13]: after finishing the item, if robot did not get back to the path, it can be placed
manually after the item tile after requesting a restart. In this case, team will lose some points
from the current item.
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[WSR-9.14]: the captain can request a restart at any time and with referee’s verification, he
can place the robot on the restart point.
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[WSR-9.15]: Robot will earn some points after crossing each tile. The score is awarded
when the robot has passed the tile correctly and completely and has entered the new one.
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[WSR-9.16]: In the situation that the scores of two teams are the same, the team with less
time record will be placed higher in ranking. If the time records are the same either, the
lighter robot will have a higher rank.
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[WSR-9.17]: Team captain can end the round at any time, by announcing the end of activity,
in order to save time.
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[WSR-10]: The scoring statues
[WSR-10]: 7 & eik 35

[WSR-10.1]: there is example of how the scoring will be on the table below. These scores
are assumptions and may change on the competition day.

[WSR-10.1]: 7 & % 29 7] - dg®h o gt Sl BRh Vi W FH A F 2%
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Row Activity Score
2 | Kicking the ball in correct goal 120
3 | Kicking the ball in the middle goal 80
4 | Kicking the ball in the wrong goal 0
5 | Pushing the obstacle completely 100
6 | Throwing the arrow in yellow Seibel 180
7 | Throwing the arrow in red Seibel 120
8 | Throwing the arrow in blue Seibel 80
9 | The arrow being separated before exiting the tile -40
10 | Track and field item for each tile per round (*) 10
12 | Crossing each tile 10
13 | restart -10
14 | Not to find the path after finishing item (**) -30

" 3 X
il kdgbaws [ 180
2 H-IREF A R ek B 120
3 HIREFEY Bk 80
4 BTk B 1B 45 Rk 0
5 EFCNE R i RS 100
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6 b+ B+ ¢ § 4 &0 Seibel 180
7 bt45 B¢ 4z & &0 Seibel 120
8 Bqun ¥ Fd & Seibel 80
9 B R EE AT R -40

11 Ak is- BEARE 40
12 WEE - Bk 10
13 £ 3T b -10
14 2 AL P S P (F) -30

[WSR-10.2]: (*) In track and field item, robot will earn 10 point for each tile per round. The
score will be awarded when the robot has leaves the tile after doing all the rounds and is
continuing the rest of the path. For example, in figurel, it has been announced that the robot
has to do 3 rounds, there are 6 tiles in figure 1 loop. Rounding 3 times, will make it 18 tiles

so after the last round, when the robot exits the |

ast tile of the loop and enters a new one, the score of 180 obtained.
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[WSR-10.3]: (**) After doing each item, if the robot couldn’t get back to the path
automatically, it will lose 20 points. For example, in the weightlifting item, suppose that the
earned score 1s 120, but robot couldn’t find the path after exiting the item tile, in this case
the captain can put robot after the color tile and earn only 90 points. This action is not

accepted in running item.
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[WSR-11]: Robot
[WSR-11]:18 = «

[WSR-11.1]: each team can only have one robot.

[WSR-11.1]:% - 2R r i f - B EA -

[WSR-11.2]: Robots must have batteries and any external power supply is not accepted.

[WSR-11.2J48 B A & fF 3+ T34 » 9 % 2% 2 o eh?h 20T iRt o

[WSR-11.3]: All measurements related to the rules may have 10 percent tolerance.

[WSR-11.3]:#75 B3R 5 M = 4 RIE ¥ A 10%:r28- % o
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[WSR-11.4]: The competition is held in open platform way. meaning, robots can be similar
in terms of appearance and hardware, but teams must be aware of all of their robot’s details.
The teams not knowing the general stuff about their robot (electronic, mechanic &
programming) will not be allowed to participate in contest.
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[WSR-11.5]: Length and width of the robot should not exceed 25 cm. but after starting the
round robot can change into bigger size automatically. There are no limits in height of robots.
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[WSR-11.6]: Robot has to act automatically and any controls by teammates or external
processer are forbidden.
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[WSR-11.7]: Robot should be able to do at least 1 item. The ones that only made for
following the path and cannot do any items are not allowed in the competition.
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[WSR-11.8]: Robots must not harm the competition field. Harming, includes: wheel tracks,
disfiguring the items, scratching the color of field, etc. If a robot acts in a harmful way, it
will lose the rest of the round.
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[WSR-12]: Team members
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[WSR-12.1]: Team members have to be 2 — 5 people.
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[WSR-12.2]: The competition is held in 2 classes: U14 and U19. Therefore, the ages of all
members must be under 19 before the competition day.
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[WSR-12.3]: Even if one member of team has the age of over 14, this team will be in U19
class.
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[WSR-12.4]: During the competition, any contact with people over the age of 19 (couch,
school officials, student’s parents, etc.) is forbidden and if it is seen, team will lose the score

of that level.
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Good luck

Please do not hesitate to ask any questions

fira.youth@gmail.com
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