TBM 4: Stem the leak (Land +Sea)

XERoT 4+ oM KYLE

Team name:

Referee I (Land): VN N0 Referee I (Land): G0 VT MANTY
Referee I (Sea): K e STon . Referee 11 (Sea): Stof L &’\[
Date (DD/MM/YYYY):  \ °\\ A \_\7 . Time(4:00: \S:\§
Duration: ~ (Max. 45 min) O Timeout

Achievements

Set Al1: Outdoors

From the starting point of the building, a ground robot reaches WP5 L within a precision of 3m.

Al

A ground robot reaches WP6 L within a precision of 3m with autonomous navigation.

A120

Outdoor damages (building)

The ground reobots recognise the damages on the wall of the building. D1 0O D20 D3O
(Each damage can only be scored once). Al3 Al4 Al5
The ground robot(s) build(s) an outdoor map of the land pipes area. AleO

A ground robet detects the leak marker on the pipe.

A1.7{a/

A ground robot reports the pipe that is leaking on land.

asE

A ground robot recognises the number on the leaking pipe on land.

AR

A ground robot localises the unobstructed entrance in real-time in automatic way.

At100




Set A2: Indoors

A ground robot enters the building through the unblocked entrance.

A ground robot finds a safe and unobstructed path to the machine room from the building

entrance. (The path is shown on the map).

&

From the building entrance, a ground robot follows a safe path (collision free from obstacles

and structures) to the machine room.

A ground robot recognises the machine room sign in real-time in automatic way.

A ground robot enters the machine room.

Indoor map

The ground robot(s) builds a geometric indoor map of the building.

(Use the best map or a combination of ground robots maps).

Area 10 Area2 0

A2.6

A27

A ground robot recognises the ID of the correct set of valves in the machine room.

n28f

Correct Valve

A ground robot closes the correct valve. The robot must close one Valve Valve
valve of the set autonomously and the other one manually. The manual autonomous
process must be recorded by the on board camera of the robot. %-\2,9 Oa A2.10
(Note: Each set of valves has two types: gate and lever)

Specify type Specify type

valve: LEVES. | valve:
Set A3: Underwater

Type of images

The underwater robot provides images of the gate. Acoustic buoy-1 O A3.1

Acoustic buoy-2 [1 A3.2

Optical buoy-1 [J A3.3

Optical buoy-2 [0 A3.4

The underwater robot passes through the gate without touching it.

A3.50

The underwater robot passes through the gate within the first 30 minutes from the start of the run.

A3.60




Buoys

The underwater robot detects the plume buoys in real time. B1O B20 | B3O |B40O | BsO
Images are needed, A37 | A38 |A39 [A310 [A31
Buoys numbers
The underwater robot recognises the number on the plume B1O ([(B20 |B3O |B40O |BsSO
buoys A3.12 | A3.13 [ A8.14 | A3.15 [A3.16
The underwater robot produces a geometric map of the plume (Area: B1+B2). A3.170
The underwater robot produces a geometric map of the plume (Area: B3+B4+B5). A3180
The underwater robot detects the leak marker on the pipe in real time. A3.190
The underwater robot recognises and provides images of the black number stamped on the
leaking pipe. A3.200
The underwater robot reports which is the number of the leaking pipe by its geometric
position. A3.210
Pipes underwater
The underwater robot inspects the four pipes underwater. Provide 100 20 30 40
images. A322 | A323 | A324 | A325
Following the leaking pipe up to the assembly structure, the underwater robot provides an
. . e A3.26
image mosaic of the first half of the leaking pipe. O
Following the leaking pipe up to the assembly structure, the underwater robot provides an
. . Lo A3.27
image mosaic of the second half of the leaking pipe. O
The underwater robot provides a 3D reconstruction of the manipulation console where the correct A308
underwater valve is. )
O
The underwater robot closes the correct valve with a rotation of the first 45 degrees. A3.29
The process must be recorded by the on board camera of the robot. EI
The underwater robot closes the correct valve with a rotation of the last 45 degrees. A3.30
The process must be recorded by the on board camera of the robot. EI




Set A4: Cooperation

The underwater robot communicates through a surface robot or directly to the ground robot the

leaking pipe. A4.10

The ground robeot receives and decodes the message with the correct leaking pipe sent by directly

by the underwater or through the surface robot. A420

The ground robot communicates the correct land leaking pipe to the underwater robot (directly or

through the surface robot). A4.3d
The underwater robot receives and decodes the message with the correct land leaking pipe sent by

the aerial robot or the surface robot. A4.40

The ground robot and the underwater robot close the correct valves in a synchronised process. A4S

Set AS: General

The ground robots return to the landing area once all the tasks have been done. As10

The underwater robot surfaces in a controlled way once all the tasks have been done. 4590

The ground robot(s) transmits live position and images/video to the control station during the run. A5.3 F(
The marine robot(s) transmits live position and images/video to the control station during the run

or the manipulation task. A5.40

Penalised Behaviours

The robot needs manual intervention during a run (e.g. the robot is stuck):

Marine robot No permitted
Ground robot 1 PBI{@ O (max. 2)
Ground robot 2 PB2 0O O (max. 2)

The ground robot leaves the operating area.

PB3 O (max. 1)

The ground robot changes batteries or is refuelled.

PB4 O (max. 1)

The ground robot-1 hits the obstacles. PBS ¢ d aln




The ground robot-2 hits the obstacles.

pB6OOOO

The underwater robot changes batteries.

PB7 O (max. 1)

The underwater robot surfaces at any point (GPS fix can be obtained) and re-submerges.
(The surface for preparation of the manipulation task is not penalised)

PB8 O O (max. 2)

Disqualifying Behaviours

A robot damages competition arena (including the obstacles). bBIO
A robot does not conform to safety requirements for the competition. DB O
A robot impacts the sensitive dune area. DB3 O
A robot enters any of the upper floors of the building. DRADO
A marine robot is tele-operated (except for safety reasons agreed by the

Technical Committee and the manipulation task). DBs O
The underwater robot closes the wrong valve underwater. DB6 O
The ground robots close more than one wrong valve on land. DB7 0

Comment:

WARNING: A disqualifying behaviour discards all other achievements in the current task. Use it only when it is

really necessary (e.g. cheating).

Benchmarking data delivered appropriately: p:l/ yes/ O no

(Time is 60 min after the end of the team’s time-slot, formats as described in the TBM)

Team leader signature: //' ‘Z W) W

Referee signature:




TBM 4: Stem the leak (Land +Sea)

Team name: ‘E‘\‘ ST BRETAGNE

Referee I (Land): Mg Siske . Referee 11 (Land): Win 6D
Referee 1 (Sea): N A Y , Referee 11 (Sea): MO QA

Date (DD/MM/YYYY): \AA l 0q [ \7 , Time (24:00):  \\ © S
Duration: (Max. 45 min) 0O Timeout

Achievements

Set Al: Outdoors

From the starting point of the building, a ground robet reaches WPS5 L within a precision of 3m.

A ground robot reaches WP6 L within a precision of 3m with autonomous navigation.

Outdoor damages (building)

The ground robots recognise the damages on the wall of the building. D1 @' D20 D3 0
(Each damage can only be scored once). Al3 AlA4 AlS5
The ground robot(s) build(s) an outdoor map of the land pipes area. A6
A ground robot detects the leak marker on the pipe. Al70
A ground robot reports the pipe that is leaking on land. AlsD
A ground robot recognises the number on the leaking pipe on land. Al90

A ground robot localises the unobstructed entrance in real-time in automatic way.

Al.100




Set A2: Indoors

A ground robot enters the building through the unblocked entrance. A1 0
A ground robot finds a safe and unobstructed path to the machine room from the building
entrance. (The path is shown on the map). A2.20
From the building entrance, a ground robot follows a safe path (collision free from obstacles
and structures) to the machine room. A2.30
A ground robot recognises the machine room sign in real-time in automatic way. A2 a0
A ground robot enters the machine room. A5 00
Indoor map
The ground robot(s) builds a geometric indoor map of the building. Area 10 Area2 [
(Use the best map or a combination of ground robots maps). A2.6 A27
A ground robot recognises the ID of the correct set of valves in the machine room. 8D
Correct Valve
A ground robot closes the correct valve. The robot must close one Valve Valve
valve of the set autonomously and the other one manually. The manual autonomous
process must be recorded by the on board camera of the robot. O A29 0O A2.10
(Note: Each set of valves has two types: gate and lever)
Specify type Specify type
valve: valve:
Set A3: Underwater
Type of images
/

The underwater robot provides images of the gate.

Acoustic buoy-1 P'.-’-B.l

Acoustic buoy-2 [ A3.2

Optical buoy-1 O A3.3

Optical buoy-2 O A3.4

The underwater robot passes through the gate without touching it.

A350

The underwater robot passes through the gate within the first 30 minutes from the start of the run.

A3.60




Buoys
/

The underwater robot detects the plume buoys in real time. E\Uﬂ B20O0 (B3O |[B40O |BsO
Images are needed. A3.7 | A3.8 [A39 |A3.10 | A3.11
Buoys numbers
The underwater robot recognises the number on the plume B1O |B2O |B3O (B40O |BsO
buoys A3.12 | A313 | AS.14 | A315 [ A3.16
The underwater robot produces a geometric map of the plume (Area: B1+B2). A3.170
The underwater robot produces a geometric map of the plume (Area: B3+B4+B5). A3.1800
The underwater robot detects the leak marker on the pipe in real time. A3.19 0
The underwater robot recognises and provides images of the black number stamped on the
leaking pipe. A3.200
The underwater robot reports which is the number of the leaking pipe by its geometric
position. A3.210
Pipes underwater
The underwater robot inspects the four pipes underwater. Provide 1 20 30 40
{mages-. A3.22 | A323 | A324 [A3.25
Following the leaking pipe up to the assembly structure, the underwater robot provides an
. . L A3.26
image mosaic of the first half of the leaking pipe. O
Following the leaking pipe up to the assembly structure, the underwater robot provides an A3.27
image mosaic of the second half of the leaking pipe. EI
The underwater robot provides a 3D reconstruction of the manipulation console where the correct el
underwater valve is. El
The underwater robot closes the correct valve with a rotation of the first 45 degrees. A3.29
The process must be recorded by the on board camera of the robot. El
The underwater robot closes the correct valve with a rotation of the last 45 degrees. A3.30
The process must be recorded by the on board camera of the robot. I:I




Set A4: Cooperation

The underwater robot communicates through a surface robot or directly to the ground robot the

leaking pipe. A4.10
The ground robot receives and decodes the message with the correct leaking pipe sent by directly

by the underwater or through the surface robot. A4.20
The ground robot communicates the correct land leaking pipe to the underwater robot (directly or

through the surface robot). A430
The underwater robot receives and decodes the message with the correct land leaking pipe sent by

the aerial robot or the surface robot. A4.40
The ground robot and the underwater robot close the correct valves in a synchronised process. A4S
Set AS: General

The ground robots return to the landing area once all the tasks have been done. A5 O
The underwater robet surfaces in a controlled way once all the tasks have been done. Ao O
The ground robot(s) transmits live position and images/video to the control station during the run. A5 J
The marine robot(s) transmits live position and images/video to the control station during the run

or the manipulation task. A5.40

Penalised Behaviours

The robot needs manual intervention during a run (e.g. the robot is stuck):

Marine robot No permitted
Ground robot 1 PRIy O (max. 2)
Ground robot 2 PB2 O O (max. 2)

The ground robot leaves the operating area.

PB3 O (max. 1)

The ground robot changes batteries or is refuelled.

PB4 OO (max. 1)

The ground robot-1 hits the obstacles.

pBsOOOO




The ground robot-2 hits the obstacles.

pPB6eOOOO

The underwater robot changes batteries.

PB7 O (max. 1)

The underwater robot surfaces at any point (GPS fix can be obtained) and re-submerges.
(The surface for preparation of the manipulation task is not penalised)

PB8 O O (max. 2)

Disqualifying Behaviours

A robot damages competition arena (including the obstacles). DBI O
A robot does not conform to safety requirements for the competition. DB2 O
- h = .

A robot impacts the sensitive dune area DB3 O
A robot enters any of the upper floors 0‘f the building. DB40]
A marine robot is tele-operated (except for safety reasons agreed by the

Technical Committee and the manipulation task). DBsO
The underwater robot closes the wrong valve underwater. DB6 O
The ground robots close more than one wrong valve on land. DB70

Comment:

WARNING: A disqualifying behaviour discards all other achievements in the current task. Use it only when it is

really necessary (e.g. cheating).

Benchmarking data delivered appropriately: {Zyes/ O no

(Time is 60 min after the end of the team’s time-glot, formats as described in the TBM)

Team leader signature:

Referee signature:




TBM 4: Stem the leak (Land +Sea)

. _ EnerdA A TEAM

Referee I (Land): MO GyTMAN N Referee 11 (Land): REA~D Beuetnhe

Referee I (Sea): QAT N , Referee 11 (Sea): SO (Ley
Date (DD/MM/YYYY): \A 11q l \7] | Time (24:00: VSt \ N
Duration: (Max. 45 min) [ Timeout

Achievements

Set Al: Outdoors

From the starting point of the building, a ground robot reaches WP5 L within a precision of 3m. Al.1O

A ground robot reaches WP6 L within a precision of 3m with autonomous navigation. Al20O

Outdoor damages (building)
The ground robots recognise the damages on the wall of the building. DIA D2y D3 O
(Each damage can only be scored once). Al3 Al4 Al5
The ground robot(s) build(s) an outdoor map of the land pipes area. ALG C{
A ground robot detects the leak marker on the pipe. A170
A ground roboet reports the pipe that is leaking on land. A180
A ground robot recognises the number on the leaking pipe on land. AloO

A ground robot localises the unobstructed entrance in real-time in automatic way. A1100




Set A2: Indoors

A ground robot enters the building through the unblocked entrance. A1 O
A ground robot finds a safe and unobstructed path to the machine room from the building

entrance. (The path is shown on the map). A220

&

From the building entrance, a ground robot follows a safe path (collision free from obstacles

and structures) to the machine room. A2.30
A ground robot recognises the machine room sign in real-time in automatic way. A240
A ground robot enters the machine room. A250

Indoor map

The ground robot(s) builds a geometric indoor map of the building.

Area 1l O Area2 O

(Use the best map or a combination of ground robots maps). A2.6 A2.7
A ground robot recognises the ID of the correct set of valves in the machine room. 280
Correct Valve

A ground robot closes the correct valve. The robot must close one Valve Valve

valve of the set autonomously and the other one manually. The manual autonomous

process must be recorded by the on board camera of the robot. O A2.9 0O A2.10

(Note: Each set of valves has two types: gate and lever)
Specify type Specify type
valve: valve:

Set A3: Underwater

Type of images

The underwater robot provides images of the gate. Acoustic buoy-1 ﬁ A3.1

Acoustic buoy-2 EI/\ 3.2

Optical buoy-1 [0 A3.3

Optical buoy-2 O A3.4

The underwater robot passes through the gate without touching it.

A3..‘1ﬁ-

The underwater robot passes through the gate within the first 30 minutes from the start of the run.

A3.60




Buoys

The underwater robot detects the plume buoys in real time. BiO |B20O0 |B3O (B40O |BsO
Images are needed. A3 |A38 |[A39 |A310 | A3
Buoys numbers
The underwater robot recognises the number on the plume BiO |B20O0 |B3O |B40O |BS5SO
buoys A3.12 | A3.13 [ A8.14 | A3.15 [ A3.16
The underwater robot produces a geometric map of the plume (Area: B1+B2). A3.170
The underwater robot produces a geometric map of the plume (Area: B3+B4+B5). A3.180
The underwater robot detects the leak marker on the pipe in real time. A3.100
The underwater robot recognises and provides images of the black number stamped on the
leaking pipe. A3.200
The underwater robot reports which is the number of the leaking pipe by its geometric
position. A3.210
Pipes underwater
The underwater robot inspects the four pipes underwater. Provide 10 20 30 40
images. A3.22 A3.23 | A3.24 | A3.25
Following the leaking pipe up to the assembly structure, the underwater robot provides an
. . L A3.26
image mosaic of the first half of the leaking pipe. O
Following the leaking pipe up to the assembly structure, the underwater robot provides an
. . L A3.27
image mosaic of the second half of the leaking pipe. O
The underwater robot provides a 3D reconstruction of the manipulation console where the correct A3.28
underwater valve is. I:I
The underwater robot closes the correct valve with a rotation of the first 45 degrees. A3.29
The process must be recorded by the on board camera of the robot. I:I
The underwater robot closes the correct valve with a rotation of the Jast 45 degrees. A3.30
The process must be recorded by the on board camera of the robot. I:I




Set A4: Cooperation

The underwater robot communicates through a surface robot or directly to the ground robot the

leaking pipe. A4.10
The ground robot receives and decodes the message with the correct leaking pipe sent by directly

by the underwater or through the surface robot. A4.20
The ground robot communicates the correct land leaking pipe to the underwater robot (directly or

through the surface robot). A4.30
The underwater robot receives and decodes the message with the correct land leaking pipe sent by

the aerial robot or the surface robot. A4.40
The ground robet and the underwater robot close the correct valves in a synchronised process. 45O
Set AS: General

The ground robots return to the landing area once all the tasks have been done. As1O
The underwater robot surfaces in a controlled way once all the tasks have been done. 520
The ground robot(s) transmits live position and images/video to the control station during the run. A5.3 d
The marine robot(s) transmits live position and images/video to the control station during the run

or the manipulation task. A540

Penalised Behaviours

The robot needs manual intervention during a run (e.g. the robot is stuck):

Marine robot No permitted
Ground robot | PBI ﬁLD (max. 2)
Ground robot 2 PB2 @ w‘(max. 2)

The ground robot leaves the operating area.

PB3 O (max. 1)

The ground robot changes batteries or is refuelled.

PB4 OO (max. 1)

The ground robot-1 hits the obstacles,

pBsOOOO




The ground robot-2 hits the obstacles. PR6 0000

The underwater robot changes batteries. PB7 O (max. 1)

The underwater robot surfaces at any point (GPS fix can be obtained) and re-submerges.
(The surface for preparation of the manipulation task is not penalised) PB8 O O (max. 2)

Disqualifying Behaviours

A robot damages competition arena (including the obstacles). DB O
A robot does not conform to safety requirements for the competition. DB O
A robot impacts the sensitive dune area. DB3 O
A robot enters any of the upper floors of the building. DR4A O
A marine robot is tele-operated (except for safety reasons agreed by the

Technical Committee and the manipulation task). DB5 O
The underwater robot closes the wrong valve underwater. DB6 O

] .
The ground robots close more than one wrong valve on land DB7 O

Comment:

WARNING: A disqualifying behaviour discards all other achievements in the current task. Use it only when it is
really necessary (e.g. cheating).

Benchmarking data delivered appropriately: DOyes/ O no

(Time is 60 min after the end of the team’s time-slot, formats as described in the TBM)

U twok)

Team leader signature: -~ QW
M b /
T‘W

Referee signature:




TBM 4: Stem the leak (Land +Sea)

Team name: @D& OO § \ A M

Referee I (Land): b(\—-A—N W e . Referee 11 (Land): Kel O

4
Referee 1 (Sea): NN = . Referee I (Sea): VAT

Date (DD/MM/YYYY): \a \. a | \7T , Time (24:00:  \1 ' \L
Duration: (Max. 45 min) 0O Timeout

Achievements

Set Al: Outdoors

From the starting point of the building, a ground robot reaches WP5 L within a precision of 3m.

AL

A ground robot reaches WP6 L within a precision of 3m with autonomous navigation.

INRY 4

Outdoor damages (building)

The ground robots recognise the damages on the wall of the building. D10 D20
(Each damage can only be scored once). Al3 Al4

D3 0O
ALS

The ground robot(s) build(s) an outdoor map of the land pipes area.

A].6E(

A ground robot detects the leak marker on the pipe.

Al.7w

A ground robot reports the pipe that is leaking on land.

ISk 4

A ground robot recognises the number on the leaking pipe on land.

INKY~

A ground robot localises the unobstructed entrance in real-time in automatic way.

ALIOR |
I
I



Set A2: Indoors

A ground robot enters the building through the unblocked entrance. A2l R{

A ground robot finds a safe and unobstructed path to the machine room from the building

entrance. (The path is shown on the map). A2.20
&

From the building entrance, a ground robot follows a safe path (collision free from obstacles
and structures) to the machine room. A230

A ground robot recognises the machine room sign in real-time in automatic way.

A240

A ground robot enters the machine room. A2.50

Indoor map
The ground robot(s) builds a geometric indoor map of the building. Area 10 Area2
(Use the best map or a combination of ground robots maps). A2.6 A2.7
A ground robot recognises the 1D of the correct set of valves in the machine room. A2s0

Correct Valve

A ground robot closes the correct valve. The robot must close one Valve Valve
valve of the set autonomously and the other one manually. The manual autonomous
process must be recorded by the on board camera of the robot. 0O A29 O A2.10

(Note: Each set of valves has two types: gate and lever)

Specify type Specify type
valve: valve:

Set A3: Underwater

Type of images

The underwater robot provides images of the gate. Acoustic buoy-1 O A3.1 | Optical buoy-1 O A3.3

Acoustic buoy-2 0 A3.2 | Optical buoy-2 OO0 A3.4

The underwater robot passes through the gate without touching it. A35 0

The underwater robot passes through the gate within the first 30 minutes from the start of the run. As6D




Buoys

The underwater robot detects the plume buoys in real time. B1O | B20O B3O | B40O | B5O
Images are needed. A37 | A38 [A39 |A3.10 [A3.11
Buoys numbers
The underwater robot recognises the number on the plume B1O |B2O | B3O |B40O |BsO
buoys A3.12 | A3.13 | A8.14 | A3.15 | A3.16
The underwater robot produces a geometric map of the plume (Area: B1+B2). A3170
The underwater robot produces a geometric map of the plume (Area: B3+B4+B5). A3.180
The underwater robot detects the leak marker on the pipe in real time. A3.190
The underwater robot recognises and provides images of the black number stamped on the
leaking pipe. A3.200
The underwater robot reports which is the number of the leaking pipe by its geometric
position. A3.210
Pipes underwater
The underwater robot inspects the four pipes underwater. Provide 100 20 30 40
images. A3.22 A3.23 | A3.24 | A3.25
Following the leaking pipe up to the assembly structure, the underwater robot provides an
. . e A3.26
image mosaic of the first half of the leaking pipe. O
Following the leaking pipe up to the assembly structure, the underwater robot provides an A3.27
image mosaic of the second half of the leaking pipe. I:I
The underwater robot provides a 3D reconstruction of the manipulation console where the correct A308
underwater valve is. :
O

The underwater robot closes the correct valve with a rotation of the first 45 degrees.

A3.29
The process must be recorded by the on board camera of the robot. O
The underwater robot closes the correct valve with a rotation of the last 45 degrees. A3.30
The process must be recorded by the on board camera of the robot. El




Set A4: Cooperation

The underwater robot communicates through a surface robot or directly to the ground robot the

leaking pipe. A4.10
The ground robot receives and decodes the message with the correct leaking pipe sent by directly

by the underwater or through the surface robot. A420
The ground robot communicates the correct land leaking pipe to the underwater robot (directly or

through the surface robot). A4'3d
The underwater robot receives and decodes the message with the correct land leaking pipe sent by

the aerial robot or the surface robot. A4.40
The ground robot and the underwater robot close the correct valves'in a synchronised process. A4S0
Set AS: General

The ground robots return to the landing area once all the tasks have been done. A510
The underwater robot surfaces in a controlled way once all the tasks have been done. A500
The ground robot(s) transmits live position and images/video to the control station during the run. A5.3 d
The marine robot(s) transmits live position and images/video to the control station during the run

or the manipulation task. A5.40

Penalised Behaviours

The robot needs manual intervention during a run (e.g. the robot is stuck):

Marine robot No permitted
Ground robot 1 PB1 O 0O (max. 2)
Ground robot 2 PB2 O 0O (max. 2)

The ground robot leaves the operating area.

PB3 O (max. 1)

The ground robot changes batteries or is refuelled.

PB4 O (max. 1)

The ground robot-1 hits the obstacles.

pBS5O0OOO




The ground robot-2 hits the obstacles.

pB6eOOO0O

The underwater robot changes batteries.

PB7 O (max. 1)

The underwater robot surfaces at any point (GPS fix can be obtained) and re-submerges.
(The surface for preparation of the manipulation task is not penalised)

PB8 O O (max. 2)

Disqualifying Behaviours

A robot damages competition arena (including the obstacles). DB O
A robot does not conform to safety requirements for the competition. DB O
A robot impacts the sensitive dune area. DB3 0O
A robot enters any of the upper floors of the building, DB4 O
A marine robot is tele-operated (except for safety reasons agreed by the

Technical Committee and the manipulation task). DB5 0O
The underwater robot closes the wrong valve underwater. DB6 O
The ground robots close more than one wrong valve on land. DB70

Comment:

WARNING: A disqualifying behaviour discards all other achievements in the current task. Use it only when it is

really necessary (e.g. cheating).

Benchmarking data delivered appropriately: [yes/ O no

(Time is 60 min after the end of the team’s time-slot, formats as described in the TBM)

@J CY ba ) ;i: |X ( ‘C'; V\AW
Team leader signature: = _,_' ' '
)

\
/:j
Referee signature: \f% e



TBM 4: Stem the leak (Land +Sea)

Team name: '(LkQTD (l C 4+ ookeT

Referee I (Land): G0 T MARN , Referee 1T (Land): TeAas? W\) CxE‘kaN“\
Referee I (Sea): . Referee I1 (Sea):

Date DD/MM/YYYY):  \Q llC\ ]l | , Time 24:00:  \o ! \S

Duration: (Max. 45 min) O Timeout

Achievements

Set A1: Outdoors

From the starting point of the building, a ground robot reaches WP5 L within a precision of 3m.

Al.10

A ground robot reaches WP6 L within a precision of 3m with autonomous navigation.

Al20

Outdoor damages (building)

The ground robots recognise the damages on the wall of the building.

(Each damage can only be scored once).

DI

Al3

D2 {4

Al4

D3 (&

AlS

The ground robot(s) build(s) an outdoor map of the land pipes area.

NKT " 6

A ground robot detects the leak marker on the pipe.

INWA"

A ground robot reports the pipe that is leaking on land.

Al

A ground robot recognises the number on the leaking pipe on land.

Aloed

A ground robot localises the unobstructed entrance in real-time in automatic way.

A].]Od




Set A2: Indoors

A ground robot enters the building through the unblocked entrance.

ol

A ground robot finds a safe and unobstructed path to the machine room from the building

entrance. (The path is shown on the map).

Ry

&

From the building entrance, a ground robot follows a safe path (collision free from obstacles

and structures) to the machine room.

A23 E(

A ground robot recognises the machine room sign in real-time in automatic way.

A24 E(

A ground robot enters the machine room.

A2.5 ﬁ

Indoor map
The ground robot(s) builds a geometric indoor map of the building. Area 1 O Area2
(Use the best map or a combination of ground robots maps). W Qv X A2.6 A2.7
—{ict { ik
A ground robot recognises the ID of the correct set of valves in the machine room. A28 d

Correct Valve

A ground robot closes the correct valve. The robot must close one
valve of the set autonomously and the other one manually. The
process must be recorded by the on board camera of the robot.
(Note: Each set of valves has two types: gate and lever)

Valve

manual
E//\ 29

Valve
autonomous
O A2.10

Specify type Specify type

valve: L valve:
Set A3: Underwater
Type of images
The underwater robot provides images of the gate. Acoustic buoy-1 O A3.1 | Optical buoy-1 00 A3.3

Acoustic buoy-2 00 A3.2 | Optical buoy-2 0 A3.4

The underwater robot passes through the gate without touching it.

A3.50

The underwater robot passes through the gate within the first 30 minutes from the start of the run.

A3.60




Buoys
The underwater robot detects the plume buoys in real time. B1O |B20O0 |B3O |B4O |[BsO
Images are needed. A3.7 [A38 |A39 [A3.10 [A3.11
Buoys numbers
The underwater robot recognises the number on the plume B1O |[(B20 | B3O ([(B40O |BsO
buoys A3.12 | A313 | A8.14 | A315 |A3.6
The underwater robot produces a geometric map of the plume (Area: B1+B2). A3.170
The underwater robot produces a geometric map of the plume (Area: B3+B4+B5). A3.18 00
The underwater robot detects the leak marker on the pipe in real time. A3.1900
The underwater robot recognises and provides images of the black number stamped on the
leaking pipe. A3.200
The underwater robot reports which is the number of the leaking pipe by its geometric
position. A3.210
Pipes underwater
The underwater robot inspects the four pipes underwater. Provide 1a 20 30 40
{Hages. A322 | A3.23 | A324 [A325
Following the leaking pipe up to the assembly structure, the underwater robot provides an
. . e A3.26
image mosaic of the first half of the leaking pipe. O
Following the leaking pipe up to the assembly structure, the underwater robot provides an A3.97
image mosaic of the second half of the leaking pipe. I:I
The underwater robot provides a 3D reconstruction of the manipulation console where the correct A328
underwater valve is. Z
O

The underwater robot closes the correct valve with a rotation of the first 45 degrees.

A3.29
The process must be recorded by the on board camera of the robot. O
The underwater robot closes the correct valve with a rotation of the last 45 degrees. A3.30
The process must be recorded by the on board camera of the robot. EI




Set A4: Cooperation

The underwater robot communicates through a surface robot or directly to the ground robot the

leaking pipe. Ad.10
The ground robot receives and decodes the message with the correct leaking pipe sent by directly

by the underwater or through the surface robot. A4.20
The ground robot communicates the correct land leaking pipe to the underwater robot (directly or

through the surface robot). A430
The underwater robot receives and decodes the message with the correct land leaking pipe sent by

the aerial robot or the surface robot. A4.40
The ground robot and the underwater robot close the correct valves in a synchronised process. A4 5O

Set AS: General

The ground robots return to the landing area once all the tasks have been done. A5, 1 %
The underwater robot surfaces in a controlled way once all the tasks have been done. 5900
The ground robot(s) transmits live position and images/video to the control station during the run. A5.3 E(
The marine robot(s) transmits live position and images/video to the control station during the run
or the manipulation task. A5.40
Penalised Behaviours
The robot needs manual intervention during a run (e.g. the robot is stuck):
Marine robot ' No permitted
Ground robot 1 PB1 0O O (max. 2)
Ground robot 2 PB2 0O O (max. 2)
The ground robot leaves the operating area.

g v perating PB3 O (max. 1)

The ground robot changes batteries or is refuelled.

PB4 0 (max. 1)

The ground robot-1 hits the obstacles.

pB5O0OO0O




The ground robot-2 hits the obstacles.

pB6OOOO

The underwater robot changes batteries.

PB7 O (max. 1)

The underwater robot surfaces at any point (GPS fix can be obtained) and re-submerges.
(The surface for preparation of the manipulation task is not penalised)

PB8 O O (max. 2)

Disqualifying Behaviours

A robot damages competition arena (including the obstacles). DBI O
A robot does not conform to safety requirements for the competition. DB2 O
A robot impacts the sensitive dune area. DB3 O
fl he building.

A robot enters any of the upper floors of the building DB4 O
A marine robot is tele-operated (except for safety reasons agreed by the

Technical Committee and the manipulation task). DB5O
The underwater robot closes the wrong valve underwater. DRG0
The ground robots close more than one wrong valve on land. DB7 0O

Comment:

WARNING: A disqualifying behaviour discards all other achievements in the current task. Use it only when it is

really necessary (e.g. cheating).

Benchmarking data delivered appropriately: DOyes/ O no

(Time is 60 min after the end of the team’s time-slot, formats as described in the TBM)

Team leader signature:ﬁ’“";) //\—b)z}' (SE)‘” /l(o/m C{{,,Z[%/- (é’////)J

\

Referee signature:




TBM 4: Stem the leak (La'nd +Sea)

Team name: T,Q\,&-@D R + AN A

Referee I (Land): VA d A QTA @ M. Referee I1 (Land): RECND €,
Referee I (Sea): = . Cool&@ Referee 1l (Sea): ™MiTES M
Date (DD/MM/YYYY): \A ! O\l 17 , Time (24:00): \ 1. \S
Duration: (Max. 45 min) 0O Timeout

Achievements

Set A1: Outdoors

From the starting point of the building, a ground robot reaches WP5 L within a precision of 3m.

ALK

A ground robot reaches WP6 L within a precision of 3m with autonomous navigation.

Al1.20

QOutdoor damages (building)

The ground robots recognise the damages on the wall of the building.

(Each damage can only be scored once).

DIW;

Al3

D20
Al4

D30
ALS

The ground robot(s) build(s) an outdoor map of the land pipes area.

A].(M

A ground robot detects the leak marker on the pipe.

A1.7E(

A ground robot reports the pipe that is leaking on land.

AI.S'E(

A ground robot recognises the number on the leaking pipe on land.

A1.9E{‘

A ground robot localises the unobstructed entrance in real-time in automatic way.

Al.100




Set A2: Indoors

A ground robot enters the building through the unblocked entrance. A2 d

A ground robot finds a safe and unobstructed path to the machine room from the building

entrance. (The path is shown on the map). A2.2Gﬂ/

From the building entrance, a ground robot follows a safe path (collision free from obstacles

and structures) to the machine room. A2.3\E(

A ground robot recognises the machine room sign in real-time in automatic way. A24D

A ground robot enters the machine room. A2S E(
Indoor map

The ground robot(s) builds a geometric indoor map of the bujlding. Area 10 Area2 O
f

)

(Use the best map or a combination of ground robots maps). ( MOV A2.6 A2.7
Lad o 1
e
A ground robet recognises the ID of the correct set of valves in the machine room. A28 ﬁ/

Correct Valve

A ground robot closes the correct valve. The robot must close one Valve Valve
valve of the set autonomously and the other one manually. The mapual autonomous
process must be recorded by the on board camera of the robot. M’\ 2.9 ﬁ A2.10

(Note: Each set of valves has two types: gate and lever)

Specify type Specify type
valve: valve:

Set A3: Underwater

Type of images

The underwater robot provides images of the gate. Acoustic buoy-1 @'A&l Optical buoy-1 00 A3.3

Acoustic buoy-2¢A3.2 Optical buoy-2 O A3.4

The underwater robot passes through the gate without touching it. A3S ﬁ(

The underwater robot passes through the gate within the first 30 minutes from the start of the run. A36 d




Buoys

The underwater robot detects the plume buoys in real time. B1O | B200 ([(B3O |B40O |B5O

Images are needed. N / A3T | A38 | A39 |A3.00 [A30
- Buoys numbers

The underwater robot recognises the number on the plume BiO |[B2O0 (B3O |B40O |BsSO

buoys o A3.12 | A3.13 | AB.14 [ A3.15 | A3.16

The underwater robot produces a geometric map of the plume (Area: B1+B2). - )

7 el | A3170
The underwater robot produces a geometric map of the plume (Area: B3+B4+B5);‘£‘7-11 dadd Azi1sO
The underwater robot detects the leak marker on the pipe in real time. A3.190
The underwater robot recognises and provides images of the black number stamped on the
leaking pipe. A3.200
The underwater robot reports which is the number of the leaking pipe by its geometric
position. A3.210

Pipes underwater
The underwater robot inspects the four pipes underwater. Provide 1a 20 30 40
S 1?2 \ A322 | A323 | A3.24 | A3.25
< J

Following the leaking pipe up to the assembly structure, the underwater robot provides an
. . L. A3.26
image mosaic of the first half of the leaking pipe. O
Following the leaking pipe up to the assembly structure, the underwater robot provides an A327
image mosaic of the second half of the leaking pipe. El
The underwater robot provides a 3D reconstruction of the manipulation console where the correct A328
underwater valve is. ' I:I
The underwater robot closes the correct valve with a rotation of the first 45 degrees.

A3.29
The process must be recorded by the on board camera of the robot. O -
The underwater robot closes the correct valve with a rotation of the last 45 degrees. A3.30
The process must be recorded by the on board camera of the robot. D




Set A4: Cooperation

The underwater robot communicates through a surface robot or directly to the ground robot the
leaking pipe.

A4.1&

The ground robot receives and decodes the message with the correct leaking pipe sent by directly
by the underwater or through the surface robot.

L3

Vel 4

The ground robot communicates the correct land leaking pipe to the underwater robot (directly or
through the surface robot).

A43 E(

The underwater robot receives and decodes the message with the correct land leaking pipe sent by
the aerial robot or the surface robot.

A4.v(

The ground robot and the underwater robot close the correct valves in a synchronised process.

A4.50

Set AS5: General

The ground robots return to the landing area once all the tasks have been done.

AS.IE{

The underwater robot surfaces in a controlled way once all the tasks have been done.

A520

The ground robot(s) transmits live position and images/video to the control station during the run.

A5.3 w

The marine robot(s) transmits live position and images/video to the control station during the run
or the manipulation task.

A5.4E{

Penalised Behaviours

The robot needs manual intervention during a run (e.g. the robot is stuck):

Marine robot No permitted
Ground robot 1 PB1 O O (max. 2)
Ground robot 2 PB2 O 0O (max. 2)

The ground robot leaves the operating area.

PB3 O (max. 1)

The ground robot changes batteries or is refuelled.

PB4 O (max. 1)

The ground robot-1 hits the obstacles.

pBSOOOO




The ground robot-2 hits the obstacles. PR6 OO OO

The underwater robot changes batteries. PB7 O (max. 1)

The underwater robot surfaces at any point (GPS fix can be obtained) and re-submerges.
(The surface for preparation of the manipulation task is not penalised) PB8 O O (max. 2)

Disqualifying Behaviours

A robot damages competition arena (including the obstacles). DRI O
A robot does not conform to safety requirements for the competition. DB O
A robot impacts the sensitive dune area. DRI O
A robot enters any of the upper floors of the building. DBA O
A marine robot is tele-operated (except for safety reasons agreed by the

Technical Committee and the manipulation task). bBs O
The underwater robot closes the wrong valve underwater. DB6 O
The ground robots close more than one wrong valve on land. DB70

Comment:

WARNING: A disqualifying behaviour discards all other achievements in the current task. Use it only when it is
really necessary (e.g. cheating).

Benchmarking data delivered appropriately: pé-s/ O no

(Time is 60 min after the end of the team’s time-slot, formats as described in the TBM)

;\ \ A ".'\\\\t] /ﬂ/é}g/ ( &(‘ox)

Team leader signature: { t) L

Referee signature: A({

[ haiva
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