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1. INTRODUCTION

Our modern-day society relies on container shipments that transport all kinds of goods over the
oceans. In the past, particular routes would involve ships having to take long, dangerous journeys
around the edges of continents, such as around Cape Horn in South America or Cape of Good
Hope in Africa. But the construction of the Panama Canal and the Suez Canal have made it
possible for ships to reach their destinations much faster and more safely. Many modern transport
ships have even been built exactly according to the Panamax or the new Neopanamax standard:
the maximum size for crossing the Panama Canal.

Standardization and automation are other aspects that have made international transport over sea
more effective. The introduction of standard shipping containers is an example of this
standardization. These containers can easily be transferred from a ship to a truck or a train,
making transportation faster. In modern ports many processes are automated, for example,
unloading of containerships and even piloting of ships. Even autonomous ships are a thing that we
can expect to see in the near future.

On the Senior game field, the robot will help to load and unload ships, fuel them and pilot them to
open sea.

2. GAME FIELD

The following graphic shows the game field with the different areas.

Bia shi Container
9P Eyel station depot A Container
depot B
Ship Harbour walls

information

Mooring
centre

station

Start &
Finish Area
Small ship
Crane A

Crane B

If the table is larger than the game mat, put the side with the container depots and the ship
information centre towards the wall.
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3. GAME OBJECTS, POSITIONING, RANDOMIZATION

Big ship (1x) and small ship (1x)
There is one big ship and one small ship on the field. Both ships are always placed at the same

position at the beginning of the match, aligning the rectangular part of the ship with the rectangular
marking on the game mat.

Start position of the big ship Start position of the small ship

Containers
There are different kind of containers on the field that should be loaded onto the ships:

¢ 2 small white containers that are always placed in container depot B
e 2 small green containers and 2 big blue containers that are randomly placed on the four

positions in container depot A

2 small white containers 2 small green and 2 big blue containers
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One possible placement of the containers in Placement of the containers in depot B,
depot A, containers are always placed in this containers are always placed in this
orientation, green containers always on the orientation

light grey marking in front, blue containers on
the full light and dark grey area

Special container

There is one special container with important goods that is always placed on the big ship

Special container (red) The container is always placed in the inner
position between the black parts of the ship

The container is always placed exactly in the middle
with the orientation of the loop as shown in the picture.
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Fuel station

There is one fuel station on the field that includes one 2x2 yellow brick that symbolizes the fuel.
Please note, that the base of the fuel station needs to be fixed on the field

Fuel station Start position of the fuel station with fuel block
(2x2 yellow brick) on top

Fuel brick is always placed at this
position on top of the fuel station

Crane A and B

There are two cranes on the field. Both cranes are constructed in the same way and positioned in
the same way on the game field. Please note that the cranes need to be fixed on the field. Make
sure that, as well as fixing the crane to the mat, you also fix the mat directly to the table underneath
the game object for more stability

Crane Setup of a crane on a crane position
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Larger photo to show the start position of a crane

Marking blocks (4x)

There are four marking blocks (2x green, 2x blue). Two marking blocks are randomly selected and
then placed on the positions 1 and 2 in the ship information centre. The other ones won'’t be on the
game field. The marking blocks indicate two containers that should be loaded on the big ship.

One possile placement of two marking blocks
in the ship information centre

All marking blocks

Harbour walls (4x)

There are four harbour walls on the field that divide the field into the harbour and outer sea area,
these barriers are not allowed to be moved or damaged. The part with the lighthouse is always
placed towards the middle of the game field.

Placement of the harbour walls at the

beginning of each round (one black wall and
one lighthouse element should be placed on
the marked harbour wall area on each side)

Harbour walls (2x)
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Summary randomization
On this field, the following objects are randomly placed in each round:

¢ Placement of containers in the container depot A
¢ Placement of marking blocks in the ship information centre

One possible randomization you can see here:
e Green and blue containers are on positions in depot A

e One green and one blue marking block is in the ship information centre
¢ Always: two containers are placed in the depot B

cml-1 BQ!! XX

4. ROBOT MISIONS

Load the small ship

The robot should help to load containers on the ships in the harbour. On the small ship the robot
can place two containers to get points. It is not important which colour the containers have (green,
blue and/or white).

Points are awarded for each container that is loaded onto the ship. Additional points are awarded if
the loading is completed (two containers are on the ship). It does not matter where on the ship the
containers are placed. It is allowed that the robot moves the ship to make the loading easier or
faster. The ship itself should not be damaged, but it is OK if the flag, flagpole and/or blue round
brick holding the flagpole are damaged or fall off.



M *WROX‘ DESCRIPCION DE LA MISION — ROBOMISSION SENIOR

LLLLLLLLLLLLLLLLLL

Fuel the big ship

Robots do not only help with loading containers on the ships, but they can also help with
maintaining ship vessels. A task of the autonomous robot vessel in this harbour is to fuel the big
ship.

For this, the little fuel brick (2x2 yellow brick) should be added to the ship. It can either be on the
ship or in the ship (e.g. in the little triangle at the front touching the mat). To fuel the ship, the robot
can activate the fuel station and get the fuel brick itself. The robot can also push the big ship into
the fuel station. Then the fuel station is activated and the little fuel brick falls into the ship.

Load the big ship

Loading the big ship is a bit more complicated than loading the small ship. For a complete loading
three containers must be loaded on the big ship:
e Always one white container
e The other two containers of the colour defined by the marking blocks in the ship information
centre, example: If a green and blue marking block is placed in the ship information centre,
a green and a blue container should be loaded onto the big ship.

Points are awarded for each container that is loaded onto the ship. Additional points are awarded if
the loading is completed (all three containers are on the ship). It does not matter where on the ship
the containers are placed. It is allowed that the robot moves the ship to make loading easier or
faster. The ship itself should not be damaged, but it is OK if the flag, flagpole and/or blue round
brick holding the flagpole are damaged or fall off.

For points in this task it does not matter what happens with the special container (see 4.4).

Unload the special container

At the beginning of each round, there is one special container (the red one) already loaded on the
big ship. It is the task of the robot to help unload this container with the help of a crane.

For this, the robot could either fetch the container from the big ship and transport it to a crane or
push the ship in front of one of the cranes and unload the container automatically.

Points are awarded for different end situations. You get points if the robot holds the container,
more points if the container is at crane A and even more points if the container is at crane B.
Additional points are awarded if the crane with the container is activated, and the container is lifted.

Escort the ships to open sea

Once containers are loaded onto the ships, the autonomous robot vessel should pilot the ships out
of the harbour to the open sea.

For that, the robot should push or pull the ships across the dotted dark blue line between the
harbour walls that differentiates the harbour area from the open sea. Points are awarded if the
ships have completely crossed the line on top-view but points are only awarded if at least one
container is loaded onto each ship.
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Bonus points

Bonus points will be awarded for not moving or damaging the harbour walls on the field.

Moor the robot vessel

At the end, the autonomous robot vessel should be moored. This, the team can do by either ending

in the Start & Finish area or by ending in the mooring station at the open sea. In both cases, it is
OK if the robot is partly within (top-view) one of these areas.

5. SCORING

Definitions for the scoring

“On/Onto the ship” means that a container is only touching the corresponding ship and no
other parts of the robot or the game mat.

Tasks Each Total

Load the small ship with 2 containers (no points for this task if more than 2 containers are loaded
onto the ship)

Any container is successfully loaded onto the small ship 10 20

Ship is completely loaded (two containers are on the small ship) 9

Fuel the big ship

Fuel block is in/on the big ship 11

Load the big ship with 3 containers (no points for this task if more than 3 containers are loaded onto
the ship, the red container does not count, so with the red container a total of 4 containers could be on the
ship)

White container successfully loaded onto the big ship 10
Other containers of the correct colour successfully loaded onto the big ship 11 22
Ship is completely loaded (one white container and two containers of correct colour, 9

red container doesn’t count)

Unload special container

Robot is holding red container (container is not touching the big ship or the game 10
mat)
OR: Tip of crane A is through the loop of the red container (container can still touch 14

the robot, the ship and/or the game mat)

OR: Tip of crane B is through the loop of the red container (container can still touch 20
the robot, the ship and/or the game mat)

Additional: The crane that holds the red container is activated, and the container is 11
lifted (container is not touching the robot, the ship or the game mat)

Pilot the ships to open sea

Ship has crossed the dotted dark blue line between harbour and open sea 12 24
completely and at least one container is loaded onto the ship (not the red container)
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Get bonus points (only if other points, not bonus, are assigned)

Harbour walls are not moved or damaged 3 12

Moor the robot (only if other points, not bonus, are assigned)

Projection of the robot is at least partly in the start & finish area 10
Projection of the robot is at least partly in the mooring station at open sea. 17
Maximum Score 165

Scoring Interpretation

Load the small ship with 2 containers (no points for this task if more than 2 containers are loaded
onto the ship)

Any Container is successfully loaded onto the small ship. = 10 points

Ship is completely loaded (two containers are on the small ship). = 9 points

10 points (onto the ship) L points (onto the ship)

LIS

29 oints (two containers loaded
+ completely loaded

0 pomts (touching the mat)

“i"

29 oints (two containers loaded + 29 points (two containers loaded 0 points (more than 2 tainers

completely loaded, it does not + completely loaded, it does not are on the small ship)
matter which containers loaded on  matter where the small ship is on
small ship) the field)

29 points (two containers loaded +
completely loaded, OK if flagpole
is fallen off)
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Fuel block is in/on the big ship. = 11 points (It does not matter how the fuel brick falls or is placed
into the ship; it must be in/on the big ship at the end of the match)

11 points (ship is pushed forward, 11 pbints (ship is somewhere else 11 points for fuel brick (ship is
fuel fell in ship) on the field, fuel is in ship) somewhere else on the field,
fuel on top)

Load the big ship with 3 containers (no points for this task if more than 3 containers are loaded onto
the ship, the red container does not count, so with the red container a total of 4 containers could be on
the ship)

White container successfully loaded onto the big ship. = 10 points

Other containers of the correct colour successfully loaded onto the big ship. = 11 points

Ship is completely loaded (one white container and two containers of correct colour, red container
doesn’t count). = 9 points.

In this example the marking blocks show that a green and blue container should be loaded onto the
big ship. Only if then one white (always) + one green + one blue containers are loaded onto the ship,
the ship is considered to be completely loaded).

10 points (white container on big 21 points (white container + green 41 points (10 for white
ship) container on big ship) containers, 22 for green and
blue containers, 9 points for
completely loaded)
fed b

21 points (white container + one 0 points (more than 3 containers 41 points (10 for white
other correct container on the ship) loaded onto containers, 22 for green and
the big ship) blue containers, 9 points for

completely loaded, OK if
flagpole is fallen off)
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Robot is holding red container
Container is not touching the big ship or the game mat = 10 points.

OR: Tip of crane A is inside the loop of the red container (container can still touch robot, the ship
and/or the game mat). = 14 points.

OR: Tip of crane B is inside the loop of the red container (container can still touch robot, the ship
and/or the game mat). =» 20 points.

Additional: The crane that holds the red container is activated, and the container is lifted (container is
not touching the robot, the ship or the game mat). = 11 points.

10 points (robot holds container 10 points (robot holds container,
somewhere else on the field)

14 points (rbot holds container, 25 points (container loop is on 14 point (conta'iné'r loop is on

with crane A through the loop, top-  crane A without the robot holding crane A, it is activated but the
view counts for being through) it and the crane is activated) robot still touches it)

20 points (robot holds container, 0 points (red container on the
with crane B through the loop, top-  crane B without the robot holding  ship but the crane is not through
view counts for being through) it and the crane is activated) the loop)

14 points (crane A through the 25 points (container loop is on
loop, top-view counts for being crane A without the robot holding
through, container still touching the it and the crane is activated)

ship)



AR MWROX‘ DESCRIPCION DE LA MISION —- ROBOMISSION SENIOR

Ship has crossed the dotted dark blue line between harbour and open sea completely and at
least one container is loaded onto the ship (not the red container). = 12 points.

The same logic applies for both the small and the big ship.

0 points (line not 12 poit (line
completely crossed) completely crossed)

0 points (line not crssecﬂ

Harbour walls are not moved or damaged. = 3 points per element.

In total there are 4 wall elements, two per side of the harbour wall. The scoring is done separately for
each of the 4 parts (so, for example, if only one of the four has been moved or damaged then they
would still get 9 points). An element is considered to be moved if it is outside of the white area.

6 points (all ok) 3 points (one part moved) 0 points (both parts moved)

Z 7

3 points (one part damaged)

Projection of the robot is at least partly in the start & finish area. = 10 points.
Projection of the robot is at least partly in the mooring station at open sea. = 17 points.

For the mooring station the inner white rectangle counts. For the start & finish area only the white

HU UWROT
ROBO
SON

A k"\. ) N ‘ ]
17 points (projection of the robot is 0 points (projection of the robot 0 points (projection

inside the mooring station) not inside the inner rectangle of not partly in the start & finish
the mooring station) area)

T
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0 points (only cables 10 points (projection is partly in

do not count) the start & finish area)



