TBM 1: The Grand Challenge (Land +Sea + Air)

Team name: K%BO-\"\' _\?)MK\]\Q A+ ‘(‘\S(a
Referee I (Land): RSN Referee 11 (Land): HAtoS - Ao M, + Tind Q.
Referee 1 (Sea): M Ny Q - , Referee II (Sea): K E\—\:, C.
Referee I (Air): S TN ¢ . , Referee II (Air): MAQ DA
Date (DD/MM/YYYY): 7—”—! "‘\ \ , Time (24:00:  \\ %30
e —3 3o
Duration: @ x}ﬂ Timeout
Achievements

Set Al: OQutdoors

An aerial robot reaches the waypoints (WPs) within a radius of 5 m in ALl Al2 Al3
autonoemous navigation. Waypoints can be reached in no specific order WPI A WP2A | WP3 A
and the team can suggest additional waypoints to their flight plan B/ F E/
Al.4 AlS Al6
A ground robot reaches the waypoints within a precision of 3m. WPI L WP2L | WP5S5L
| | o
Al17 Al.8 Al9
A ground robot reaches the WPs within a precision of 3 m in autonomous
L WP3 L WP4L | WP6L
navigation.
a a a
Within 30 minutes of start of the run, a robot reports the correct location (within radius 5 m) AlLLD

of the missing worker outside the building.

An aerial robot deploys the first-aid kit (within radius 2 m) from cer outside the building. AL
Zw ) /; m

The aerial robot transfers the first-aid Kit to the land robot outside the building. / ALL
(It must be directly deployed on the platform or within a radius OM it) o
2 WA '

i




Pipe damages on land

Robots reports the damages on the land pipes. -

Al.13 DI &Y

Robot Domain:

Al.14 D20

Robot Domain:

Al.1S D3O

Robot Domain:

(Each damage can only be scored once).

&

ri
A robot detects the leak marker on the pipe. L ALT6 [B/
A robot reports the pipe that is leaking on land. W3 - INET m/
A robot recognises the number on the leaking pipe on land. Alls O

Outdoor damages (building)

The robots recognise the damages on the wall of Al19 D1 O Al.20 D20 Al2l D30

the building.

Robot Domain: Robot Domain: | Robot Domain:

(Each damage can only be scored once).

A robot localises the unobstructed entrance in real-time in automatic way. A122 O

.

A1.23 EIRY Al.24 E20

Robot Domain: Me\

Robots localise the obstructed entrances.

Robot Domain:

Robots find a safe and unobstructed path to the unblocked entry of the building for a

ground robot. (The path is shown on the map). A125 0O

From the starting point, a ground robot follows a safe path (collision free from obstacles and

structures) to the unobstructed building entrance. Al26 O

The aerial robot builds a 2D or 3D map of the designated vertical wall, Al 27 ID/

The aerial robot builds the map on board durip¢ the flight. The map must be shown to the

referees just after the flight finishes. Al128 O

Robots build an outdoor map of the land pipes area with OPIs (North-West side). A129 OO

| Robots build an outdoor map of the land p_)ipes area with OPls (North-EéSt side). A130 O

D

Robots build an outdoor map of the land pipes area with OPIs (South-West side). AL3l O
.

Robots build an outdoor map of the land pipes area with OPIs (South-East side). Al O




Set A2: Indoors

A ground robot enters the building through the unobstructed door. A2l
O
Within 30 minutes of start of the run, a ground robot reports the correct location of the missing A2
worker inside the building. |:|
The missing worker is detected in real-time in an automatic way. A23
O
A ground robot deploys the first-aid kit (within radius 1 m) from the worker inside the btilding. A2.4
O

Indoor damages

The ground robot(s) recognise the damages on the wall of the building. A25 D1 O A2.6 D2 0O
(Each damage can only be scored once),
From the building entrance, a ground robot follows a safe path (collision free from
obstacles and structures) to the machine room. A2.7 0O
_A_ground robot recognises the machine room sign in real-time and in automatic way. A28 O
A d robot enters th i .
ground robot enters the machine room 2420 O

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).

A2.10

Area 1 0

Area2 O
A2. 11

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

] A2.1203

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
O A2.13

Specify type
valve:

“Valve

autonomous
O A2.14

Specify type
valve:




Set A3: Underwater

Type of images

/
The underwater robot provides images of the gate. Acoustic buoy-1 I;’A3.l

Acoustic buoy-2

A3.2

Optical buoy-1 0 A3.3

Optical buoy-2 0 A3.4

The underwater robot passes through the gate without touching it.

A3.5G/

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

the run.

-

Buoys
| The underwater robot detects the plume buoys in real time. | B1O B20 | B3O B40O B5O
Images are needed. A7 | A38 [A39 | A310 | A3
Buoys numbers
The underwater robot recognises the number on the plume | BIO | B20O B3O |[B4O BsO
buoys A3.12 | A3.13 | A3.14 | A3.15 | A3.16

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

A3.l7lI}/

The underwater robot produces a geometric map of the plume (Area: B3+B4+B5).

A3.18m/

The underwater robot detects the leak marker on the pipe in real time.

A3.190
The underwater robot recognises and prov_iEes images of the black number stamped on
the leaking pipe. A3z200
The underwater robot reports which is the number of the leaking pipe by its geometric
position. A3210

Pipes underwater
v

/

The underwater robot inspects the four pipes underwater. Provide

images.

A3.23

3

A3.24 [ A3.25

Following the leaking pipe up to the assembly structure, the underwater robot provides an

image mosaic of the first half of the leaking pipe. A3.26 0
Following the leaking pipe up to the assembly structure, the underwater robot provides an R
image mosaic of the second half of the leaking pipe. A3270




Pipe structure sides N -
e XY
The underwater robot provides images of the structure sides. | North{ | South{Zl l.Ea&F‘ Ws{lﬁa
A3.28 A3.29 A3.30 | A331
Structure Side
The underwater robot provides a 3D reconstruction of the structure. Front O Rear O
60 ) A332 A333
—

The underwater robot localises the missing worker underwater within a radius of 5 meters.

A3.34 B/

The underwater robot gives the dimensions and geometrical shape of the closest object to the
worker.

A3.35

7

The underwater robot provides 3D reconstruction of the worker.

A3360

The underwater robot provides a 2D acoustic or optical map of the debris.

A3.37 A3.38
The underwater robot provides a 3D reconstruction of the manipulation console where the A339 00
correct underwater valve is. 7
The underwater robot closes the correct valve with a rotation of the first 45 degrees.
The process must be recorded by the on board camera of the robot. A3.400
The underwater robot closes the correct valve with a rotation of the last 45 degrees.
The process must be recorded by the on board camera of the robot. A341 0
Set A4: Cooperation
The underwater robot communicates the correct underwater leaking pipe to the aerial or
ground robot. Directly or through the surface robot. A4.10
The aerial or ground robot receives and decodes the message with the correct leaking pipe sent
by directly by the underwater or through the surface robot. A42 0
The aerial or 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 or ground robot (directly or through the surface robot). Ad440
The ground robot and the underwater robot close the correct valves in a synchronised process. A4S [
The aerial robet communicates to the ground robot the safe path to the building, Ad 60O




Set A5: General

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

A5.1 m/

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

AS.2

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

AS3 U/

run.

The ground robot(s) transmits live position and images/video to the control station during the M
A5.4

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

The marine robot(s) transmits live position and images/video to the control station during the run
AS ep/

or the manipulation task.

Penalised Behaviours

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

| Marine robot No permitted
Aerial robot PB1 O (max. 1)
Ground robot 1 PB2 E’/D (max. 2)
Ground robot 2 PB3 O [0 (max. 2)

The ground robot leaves the operating area.

PB4 O (max. 1)

The ground robot changes batteries or is refuelled.

PB5 [ (max. 1)

The ground robot-1 hits the obstacles.

rBe OO OO

The ground robot-2 hits the obstacles.

rB7O0O0O0O

The underwater robot changes batteries.

PB8 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)

PB9 D/D (max. 2)

The aerial robot does not keep the safety distance of 5 m with the building
wall.

PB10 O O (max. 2)




Disqualifying Behaviours

A robot damages competition arena (including the obstacles).

pB1 O
A robot does not conform to safety requirements for the competition. DB2 O
A ti ts th iti ;
robot impacts the sensitive dune area DB3 O
A robot ent f th fl ft ilding.
robot enters any of the upper floors of the building DB4 O
The aerial robot leaves the flight volumes defined by the organisation. DBsO
T ial robot 1 ts the building.
he aerial robot impacts the building DB6 O
ial robot enters the building. 1
The aerial robot enters the building DB7 O
A marine robot is tele-operated (except for safety reasons agreed by the
Technical Committee and the manipulation task), DB8 O
b ;
The underwater robot closes the wrong vlalve underwater DBY O
‘Th d robots cl th l land.
e ground robots close more than one wrong valve on lan DB10 DO

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:

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

. /”A oy OL/M/%

Team leader signature:

E(yes / 0O no

- viE—
Referee signature: (L/’)'e/_” =
— e — ~

P




TBM 1: The Grand Challenge (Land +Sea + Air)

Team name: RA’PTORS + OUBOT

Referee I (Land):  FRANK S . Referee 11 (Land): _ PeRAD + MICHAEL
Referce I (Sea): GINNY [ VD | Referee Il (Sea):_ RAY [ANIREA
Referee [ (Air): STOEPAN B , Referee II (Air):  MAROG MjIDA F.

Date (DD/MM/YYYY): 23/09/ 2013 , Time (24:00): 9:00 -
Duration: _(Max. -100 min) ) ] Timeout

Achievements

Set Al: Outdoors

(It must be directly deployed on the platform or within a radius of 1 m from it)

An aerial robot reaches the waypoints (WPs) within a radius of 5 m in Al Al2 Al3
autonomous navigation. Waypoints can be reached in no specific order WPI1 A WP2A | WP3 A
and the team can suggest additional waypoints to their flight plan E{‘ E{ E{
Al4 AlS Al.6
A ground robot reaches the waypoints within a precision of 3m. WPI L WP2 L WPS5 L
| o | o)
W5
Al7 Al8 Al9
A ground robot reaches the WPs within a precision of 3 m in autonomous
s WP3 L WP4L | WP6L
navigation.
O O O
| Within 30 minutes of start of the run, a robot reports the correct location (within radius 5 m) Al ]0_
of the missing worker outside the building. [g(
An aerial robot deploys the first-aid kit (within radius 2 m) from the worker outside the building. Al;l/]
The aerial robot transfers the first-aid kit to the land robot outside the building. AL




Pipe damages on land

Robots reports the damages on the land pipes. A1.13 DI All4 D2

Robot Domain:
o (

(Each damage can only be scored once). Robot Domain:

e D (

AlLIS D3@/~

Robot Domain:
Qu !

F

A robot detects the leak marker on the pipe.

Al.l6 [E/

F

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

Al 17 E'/

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

AHSD/

Robot Domain: Lkﬁ{)

Outdoor damages (building)

/ b
The robots recognise the damages on the wall of All9 DI A120 D24 A121 D30
the building. - Robot Domain: Robot Domain: | Robot Domain:
(Each damage can only be scored once). LAND o+ ay ¢ LA &-FCGF
A robot localises the unobstructed entrance in real-time in aut ic way.

; Al22 0O

ot G

Robots localise the obstructed entrances. A123 EIRY Al.24 E2 IE/

Robot Domain: Lhn O

Fair
Robots find a safe and unobstructed path to the unblocked entry of the building for a
ground robot. (The path is shown on the map). Al.25 [E/
| From the starting point, a ground robot follows a safe path (collision free from obstacles and m/
structures) to the unobstructed building entrance. Al1.26
The aerial robot builds a 2D or 3D map of the designated vertical wall. Al27 O
NotT MAP FILE “
The aerial robot builds the map on board during the flight. The map must be shown to the
referees just after the flight finishes. Al128 O
Robots build an outdoor map of the land pipes area with OPls (North-West side), A129 d
Robots build an outdoor map of the land pipes area with OPls (North-East side). Al30 d_
Robots build an outdoor map of the land pipes area with OPIs (South-West side). Al3I Iﬁ
D
Robots build an outdoor map of the land pipes area with OPIs (South-East side). AL \d




Set A2: Indoors

A ground robot enters the building through the unobstructed door.

A é?i/

Within 30 minutes of start of the run, a ground robot reports the correct location of the missing

o o A2.2
worker inside the building. \\\{\’ T 30 V\\\"Z'\/ 0
The missing worker is detected in real-time in an automatic way. A23

O

A ground robot deploys the first-aid kit (within radius 1 m) from the worker inside the bﬁilding.

Indoor damages

The ground robot(s) recognise the damages on the wall of the building.
(Each damage can only be scored once).

A2.5 DI U/

A2.6 D2 E(

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

obstacles and structures) to the machine room.

A2.7 EJ/

: . Pl
A ground robot recognises the machine room sign in real-time and W\ray.
Walk g A0 .

A28 0O

A ground robot enters the machine room.

A29 IJ/

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).

A2.10

Area | Y

Area2 M
A2.11

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

A2.12|]/

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 manuaily. The mapdal autonomous
process must be recorded by the on board camera of the robot. A2.13 O A2.14
(Note: Each set of valves has two types: gate and lever)
Specify type Specify type
valve: \C?_\H.:" valve:




Set A3: Underwater

Type of images

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

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

| The underwater robot passes through the gate without touching it. A3500
The underwater robot passes through the gate within the first 30 minutes from the start of A3.6 O
the run. ’

Buoys

The underwater robot detects the plume buoys in real time. | BIO B20O0 | B3O | B4O | BSO
Images are needed. A37 | A38 | A39 [ A3.10 |A3.1I

Buoys numbers

"The underwater robot recognises the number on the plume | B1O | B20 B3O | B4O BsO

buoys : A3.12 | A3.13 [A3.14 | A3.15 | A3.I6
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 1800
3.

The underwater robot detects the leak marker on the pipe in real time. A31900
The underwater robot recognises and provides images of the black number stamped on

the leaking pipe. A3200
The underwater robot reports which is the number of the leaking pipe by its geometric

position. A3210

Pipes underwater

The underwater robot inspects the four pipes underwater. Provide 1d 20 30 40
1Mages. A322 | A323 | A324 | A325

Following the leaking pipe up to the assembly structure, the underwater robot provides an
image mosaic of the first half of the leaking pipe. A3260

Following the leaking pipe up to the assembly structure, the underwater robot provides an
image mosaic of the second half of the leaking pipe. A3270




Pipe structure sides
The underwater robot provides images of the ‘structure sides. North(d Southd EastO | WestO
A328 A3.29 A3.30 | A3.31
Structure Side
The underwater robot provides a 3D reconstruction of the structure. Front O Rear OJ
A3.32 A3.33

The underwater robot localises the missing worker underwater within a radius of 5 meters. A3.34 O
The underwater robot gives the dimensions and geometrical shape of the closest object to the A335 0
worker. -
The und t bot ides 3D truction of th ker.

e underwater robot provides 3D reconstruction of the worker A336 O
The underwater robot provides a 2D acoustic or optical map of the debris. Area 100 Area 201

A3.37 A3.38
The underwater robot provides a 3D reconstruction of the manipulation console where the A33900
correct underwater valve is. 7
The underwater robot closes the correct valve with a rotation of the first 45 degrees.
The process must be recorded by the on board camera of the robot. A3.400
The underwater robot closes the correct valve with a rotation of the last 45 degrees.
The process must be recorded by the on board camera of the robot. A341 0
Set A4: Cooperation
The underwater robot communicates the correct underwater leaking pipe to the aerial or | I
ground robot. Directly or through the surface robot. A4.10 (2
——

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

directly or through the surface robot). N

( Y & ) avc Qanc] \OWM <+ Sea.

The underwater robot receives and decodes the message with the correct land leaking pipe sent |
by the aerial or ground robot (directly or through the surface robot). A4 40
The ground robot and the underwater robot close the correct valves in a synchronised process. A4S D

The aerial robot communicates to the ground robot the safe path to the building.

Ad60O




Set AS: General

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

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

As20

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

AS5.3 EK

The ground robot(s) transmits live position and images/video to the control station during the E/
run. AS4
The aerial robot(s) transmits live position and images/video to the control station during the run. A5 S ﬂ{

The marine robot(s) transmits live position and images/video to the control station during the run
AS5.6 [

or the manipulation task.

Penalised Behaviours

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

Marine robot No permitted
Aerial robot PB1 O (max. 1)
Ground robot 1 PB2 O O (max. 2)
Groundrobot2 PB3 O O (max. 2)

The ground robot leaves the operating area.

PB4 O (max. 1)

“The ground robot changes batteries or is refuelled.

PB5 O (max. 1)

The ground robot-1 hits the obstacles.

rpBe O OO0

The ground robot-2 hits the obstacles.

pp7OO0OO

The underwater robot changes batteries.

PB8 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)

PB9 O 0O (max. 2)

The aerial robot does not keep the safety distance of 5 m with the building
wall,

PB10 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. DB2 O
- - . :
A robot impacts the sensitive dune area DB3 O
A robot ent t fl ilding.
robot enters any of the upper floors of the building DBA O
The aerial robot leaves the flight volumes defined by the organisation. DBsO
The aerial robot impacts the building. DB6 [
h i the building.
The aerial robot enters the building DB7 O
A marine robot is tele-operated (except for safety reasons agreed by the
Technical Committee and the manipulation task). DBg O
The underwater robot closes the wrong Yalve underwater. DBEO I
Th d robots cl th 1 land.
e ground robots close more than one wrong valve on lan DBI0 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:

Team leader signature: Z:/!éw;/ /é’rx

[E/yes/ O no

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

” [
Referee signature: A/(/_[L | —~




TBM 1: The Grand Challenge (Land +Sea + Air)

Team name: RORDOS 4+ THM + ITS PIoOMBINO

Referee [ (Land):  FRANK S, . Referee 11 (Land): BERND + MICHAEL
Referee I (Sea): KELLY , Referee I (Sea): HITESH

Referee I (Air): STIEPAN B , Referee 11 (Air): MARSARIDA T

Date (DD/MM/YYYY): 23/09/ 2013 , Time (24:00): _ 4{:00
Duration: ((Max 100 m@, O Timeout

Achievements

Set Al: Outdoors

An aerial robot reaches the waypoints (WPs) within a radius of 5 m in Al Al2 Al
autonomous navigation. Waypoints can be reached in no specific order WPI A WP2A | WP3 A
and the team can suggest additional waypoints to their flight plan E}/ m/

Al4 AlS Al.6
A ground robot reaches the waypoints within a precision of 3m. WPI1 L WP2L | WP5S5L

Al1.7 Al Al.9

A ground robot reaches the WPs within a precision of 3 m in autonomous
S WP3 L WP4L | WP6L
navigation. G/ IE/

"Within 30 minutes of start of the run, a robot reports the correct location (within radius 5 mj AL10

of the missing worker outside the building.

g

An aerial robot deploys the first-aid kit (within radius 2 m) from the worker outside the building.

a_

The aerial robot transfers the first-aid kit to the land robot outside the building. A

—
—_
[\

o

(It must be directly deployed on the platform or within a radius of 1 m from it)




Pipe damages on land

e =
Robots reports the damages on the land pipes. - AlLI3 DI Al.14 D2

Robot Domain:

WV

A

(Each damage can only be scored once). Robot Domain:

L ot ¢

£
Alls D3 ¥

Robot Domain:
X1

A robot detects the leak marker on the pipe.

o

Al.l6
A robot reports the pipe that is leaki land,
robot reports the pipe that is leaking on lan Al17 E\/
A robot recognises the number on the leaking pipe on land. ALLS Ig/

b

Outdoor damages (building)
/ / L
The robots recognise the damages on the wall of Al.l9 DI Al20 D2 Al2l D3O
the building. Robot Domain: Robot Domain: | Robot Domain:
(Each damage can only be scored once). LoD Aol wkn @ daad Land e
A robot localises the unobstructed entrance in real-time in automatic way. A1 IB/
7 p

Robots localise the obstructed entrances. Al23 EIY A1.24 E2 M

Robot Domain: Law? Robot Domain:\ b9

Robots find a safe and unobstructed path to the unblocked entry of the building for a

ground robot. (The path is shown on the map). Al.25 [CJ/

From the starting point, a ground robot follows a safe path (collision free from obstacles and

structures) to the unobstructed building entrance. Al1.26 [D/

- Tbui - : .

The aerial robot builds a 2D or 3D map of the designated vertical wall A127 [‘D/

The aerial robot builds the map on board during the flight. The map must be shown to the

referees just after the flight finishes. Al28 0O

Robots build an outdoor map of the land pipes area with OPIs (North-West side). AL29 E(‘

Robots build an outdoor map of the land pipes area with OPls (North-East side). Al 30 E/

AlLD

Robots build an outdoor map of the land pipes area with OPls (South-West side). AL3 E/
' /

Robots build an outdoor map of the land pipes area with OPIs (South-East side). AL ED/
D2




Set A2: Indoors

A ground robot enters the building through thé unobstructed door. \&y

Within 30 minutes of start of the run, a ground robot reports the correct location of the missing A2

worker inside the building. O

The missing worker is detected in real-time in an automatic way. A23

A ground robot deploys the first-aid kit (within radius 1 m) from the worker inside the building. A2.4
g

Indoor damages

The ground robot(s) recognise the damages on the wall of the building.
(Each damage can only be scored once).

A2s DIY

A2.6 D2

obstacles and structures) to the machine room.

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

A277 IE(

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

A28 E/

A ground robot enters the machine room.

A29 |H/

Indoor map
/
The ground robet(s) builds a geometric indoor map of the building. Area ]l Area 2 Wl
(Use the best map or a combination of ground robots maps). A2.10 A2.11

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

A2.12 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 manual autonomous
process must be recorded by the on board camera of the robot. 0O A2.13 O A2.14
(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 [ A3.1 Optical buoy-1 OO A3.3

Acoustic buoy-2 0 A32 | Optical buoy-2 00 A3.4

The underwater robot passes through the gate without touching it.

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

the run.

Buoys
The underwater robot detects the plume buoys in real time. | B1[] B200 | B3O |B4O | BsO
Images are needed. A37 | A38 | A3S | A310 | A3

Buoys numbers

The underwater robot recognises the number on the plume | BIOD | B20J B3O | B40O Bs0O
buoys A3.12 | A3.13 | A3.14 [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 1800
3,

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. A3z200
The underwater robot reports which is the number of the leaking pipe by its geometric

position. A3210

Pipes underwater

The underwater robot inspects the four pipes underwater. Provide

images.

1d 20 30 40
A3.22 A3.23 | A3.24 | A3.25

Following the leaking pipe up to the assembly structure, the underwater robot provides an

image mosaic of the first half of the leaking pipe. A3260
Following the leaking pipe up to the assembly structure, the underwater robot provides an
image mosaic of the second half of the leaking pipe. A3270




Pipe structure sides

The underwater robot provides images of the'structure sides. North(O Southd EastO | West[

A328 A3.29 A3.30 | A331

Structure Side

"The underwater robot provides a 3D reconstruction of the structure, Front O Rear O
A3.32 A3.33
The underwater robot localises the missing worker underwater within a radius of 5 meters. A3.34 00
‘The underwater robot gives the dimensions and geometrical shape of the closest object to the A3350
worker. B
T d t bot ides 3D truction of th ;
he underwater robot provides 3D reconstruction of the worker A336 O
The underwater robot provides a 2D acoustic or optical map of the debris. Area 100 Area 200
A3.37 A3.38
The underwater robot provides a 3D reconstruction of the manipulation console where the A3390
correct underwater valve is. 7
The underwater robot closes the correct valve with a rotation of the first 45 degrees.
The process must be recorded by the on board camera of the robot. A3400
The underwater robot closes the correct valve with a rotation of the last 45 degrees.
The process must be recorded by the on board camera of the robot. A3410
Set A4: Cooperation
The underwater robot communicates the correct underwater leaking pipe to the aerial or
ground robot. Directly or through the surface robot. A4.10
The aerial or 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 aerial or ground robot communicates the correct land leaking pipe to the underwater robot
(directly or through the surface robot). A4.3 i{
The underwater robot receives and decodes the message with the correct land leaking pipe sent
by the aerial or ground robot (directly or through the surface robot). A440
The ground robot and the underwater robot close the correct valves in a synchronised process. A4S O
"The aerial robot communicates to the ground robot the safe path to the building\q \ Ad 6 5 |

¥



Set AS: General

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

4
AS.1 57

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

As20

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

AS3 E{

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

A54 @/

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

AS5.5

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

As.6 O

Penalised Behaviours

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

Marine robot No permitted
Aerial robot PB1 O (max. 1)
Ground robot 1 PB2 O O (max. 2)
Ground robot 2 PB3 O O (max. 2)

The ground robot leaves the operating area.

PB4 O (max. 1)

The ground robot changes batteries or is refuelled.

PB5 O (max. 1)

The ground robot-1 hits the obstacles.

rBe OO OO

The ground robot-2 hits the obstacles.

pB7OOOO

The underwater robot changes batteries.

PB8 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 PB9 O O (max.2)

penalised)

The aerial robot does not keep the safety distance of 5 m with the building

wall. PB10 OO O (max. 2)




Disqualifying Behaviours

A robot damages competition arena (including the obstacles).

DB1 O

A robot does not conform to safety requiremeénts for the competition. DB2 O
A ti ts t iti .

robot impacts the sensitive dune area DB3 O

t fth f ilding. .
A 1obot enters any of the upper floors of the building DB4 O
The aerial robot leaves the flight volumes defined by the organisation. DBSO
ial i ts the building.

The aerial robot impacts the building DB6 O
Th ial robot enters the building.

e aerial robot enters the building DB7O
A marine robot is tele-operated (except for safety reasons agreed by the
Technical Committee and the manipulation task). DB8 O
The underwater robot closes the wrong v_alve underwater. DBY O
Th bots cl th 1 land.

e ground robots close more than one wrong valve on lan DBI0 O

Comment:

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

really necessary (.g. cheating).

Benchmarking data delivered appropriately:

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

Team leader signature:

Blyes/ O no

Y 2/ -
W=

Referee signature:

I NW)

t._ #




TBM 1: The Grand Challenge (Land +Sea + Air)

Team name: TELEROB + U.GIRONA + ISEC/aNeESCTEC

Referee I (Land): HAN A A taul W + “\WK%R%e'ree 11 (Land): VEAD § + ﬂ'\!\'\* .

Referee 1 (Sea): N T Q. . Referee ]I (Sea): e~ OQ‘%

Referee [ (Air): STIEFPAN B. . Referee I (Air):  MAFGAR IDA F.

Date (DD/MM/YYYY): 22/01/201% . Time 24:00): _1Y:05
S e

Duration: QQWD Timeout

Achievements

Set Al: Qutdoors

An aerial robot reaches the waypoints (WPs) within a radius of 5 m in Al Al2 Al
autonomous navigation. Waypoints can be reached in no specific order WPI1 A WP2A | WP3 A
and the team can suggest additional waypoints to their flight plan X = -
Al4 AlS Al.6
A ground robot reaches the waypoints within a precision of 3m. WPI L WP2L | WP5S5L
Y Al7 Al.8 Al9
A ground robot reaches the WPs within a precision of 3 m ip“autonomous
L . WP3 L WP4L | WP6L
navigation. ¥ f
\‘ QS’ \A* wWot——- O 0 O
Within 30 minutes of start of the run, a robot reporté the correct location (within radius 5 m) AL 1O
of the missing worker outside the building.
X
An aerial robot deploys the first-aid kit (within radius 2 m) from the worker outside the building. ALl
WAY FAR O
The aerial robot transfers the first-aid kit to the land robot outside the building. AL
O

(It must be directly deployed on the platform or within a radius of 1 m_}‘i'_f_},a,u-.".r-)3

(2m



Pipe damages on land y,
/ .
Robots reports the damages on the land pipes. AlI3 DI Al.l4 D22 Al1S D3I
(Each damage can only be scored once). Robot Domain: Robot Domain:
L) () | a0 (o)
A robot detects the leak marker on the pipe. 7 AlLl6 ®
A robot reports the pipe that is leaking on land. \\ &b \cond INRE
o —
A robot recognises the number on the leaking pipe on land, J ALl ®

QOutdoor damages (building)

¥ 2z
The robots recognise the damages on the wall of Al19 DIRY Al20 D2

the building. Robot Domain:

v D4 i

Robot Domain:

s ) FNL

(Each damage can only be scored once).

/
D3 &

Robot Domain:

e

Al2l

— —

Arob lises t b t tr i I- in aut
robot localises the unobstructed entrance in real-t me l.l'_‘l :111__9}11@11.;', Way Al O
Ve
/ yd
Robots localise the obstructed entrances. Al1.23 EI o Al.24 E2 E"’

Robot Domain: s 0

Robot Domain k™ O

Robots find a safe and unobstructed path to the unblocked entry of the building for a
ground robot. (The path is shown on the map).

structures) to the unobstructed building entrance.

From the starting point, a ground robot follows a safe path (collision free from obstacles and

o
The aerial robot builds a 2D or 3D map of the designated vertical wall. 7) »
L el

Al.27
The aerial robot builds the map on board during the flight. The map must be shown to the
referees just after the flight finishes. A1.28
Robots build an outdoor map of the land pipes area with OPIs (North-West side). AL29 R
| Robots build an outdoor map of the land pipes area with OPls (North-East side). Al30 X
Robots build an outdoor map of the land pipes area with OPIs (South-West side). NETR-

Robots build an outdoor map of the land pipes area with OPIs (South-East side).




Set A2: Indoors

A ground robot enters the building through the unobstructed door. A2.]

Within 30 minutes of start of the run, a ground robet reports the correct location of the missing 533

worker inside the building. =

The missing worker is detected in real-time in an automatic way. B A23
a

A ground robot deploys the first-aid kit (within radius 1 m) from the worker inside the building. \é:/

Indoor damages

The ground robot(s) recognise the damages on the wall of the building.
(Each damage can only be scored once).

A2.5 DI m/ A2.6 D2 E/

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

obstacles and structures) to the machine room.

A2.7 [ﬂ/

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

A28 0O

A ground robot enters the machine room.

A2.9 E/

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

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

A2.

Indgor map
i 2
Area | B Area2
10 A2.11

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

A2 lzm/

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
mapual
A2.13

Specity type
valve: D

Valve
autopomous
A2 14

Specify type
valve; v\




Set A3: Underwater

Type of images

/
The underwater robot provides images of the gate. Acoustic buoy-1 [@'A3.1 | Optical buoy-1 00 A3.3

Acoustic buoy-2 [@ A3.2 | Optical buoy-2 00 A3.4

The underwater robot passes through the gate without touching it. ALS [E/
| —— - . .

The underwater robot passes through the gate within the first 30 minutes from the start of A3 6 [IJ/

the run. .

Buevy 7/ O R

[ The underwater robot detects the plume buoys in real time. | B1 L:V B2I.E}’ BB&I Bdﬂ ‘B:@
Images are needed. A37 | A38 | A39 |A310 |ASal

Buoys numbers

The underwater robot recognises the number on the plume | BIO | B20 | B3O | B40 | B5O

buoys . A3.12 | A3.13 | A314 | A3IS | A3.16
The underwater robot produces a geometric map of the plume (Area: B1+B2). A3.17 Eﬂ/
The underwater robot produces a geometric map of the plume (Area: B3+B4+B5). A3 13 fZ/
2.
The underwater robot detects the leak marker on the pipe in real time. A3.19 OO
The underwater robot recognises and provides images of the black number stamped on
the leaking pipe. A3z200
The underwater robot reports which is the number of the leaking pipe by its geometric
position. A3210
Pipes underwater
/ / ) /
The underwater robot inspects the four pipes underwater. Provide 1 v} EL74| 4@’
Hmnages. A322 | A323 | A324 | A3.25
'_‘7 -?
Following the leaking pipe up to the assembly structure, the underwater robot provides an
image mosaic of the first half of the leaking pipe. A3260

Following the leaking pipe up to the assembly structure, the underwater robot provides an
image mosaic of the second half of the leaking pipe. A3270




Pipe Stl"l-I}ilIrC sides

Az
The underwater robot provides images of the ‘structure sides, North | South?] Eas\Z] Westhé
A328 A3.29 A3.30 | A331
Structure Side

The underwater robot provides a 3D reconstruction of the structure. Front O Rear O

A3.32 A3.33
The underwater robot localises the missing worker underwater within a radius of 5 meters. A3.34 O

)

The underwater robot gives the dimensions and geometrical shapé of the closest object to the

A33s50

worker.
The und t bot ides 3D truction of th !

e underwater robot provides 3D reconstruction of the worker A336 OO
The underwater robot provides a 2D acoustic or optical map of the debris. Area 100 Area 21

A3.37 A3.38

The underwater robot provides a 3D reconstruction of the manipulation console where the A33900
correct underwater valve is. 7
The underwater robot closes the correct valve with a rotation of the first 45 degrees.
The process must be recorded by the on board camera of the robot. A3.400
The underwater robot closes the correct valve with a rotation of the last 45 degrees.
The process must be recorded by the on board camera of the robot. A3410
Set A4: Cooperation
The underwater robot communicates the correct underwater leaking pipe to the aerial or
ground robot. Directly or through the surface robot. Ad4.10
The aerial or ground robot receives and decodes the message with the correct leaking pipe sent
by directly by the underwater or through the surface robot. A4.2 K
The aerial or ground robot communicates the correct land leaking pipe to the underwater robot
(directly or through the surface robot). A43 K
The underwater robot receives and decodes the message with the correct land leaking pipe sent
by the aerial or ground robot (directly or through the surface robot). Ad4 M
The ground robot and the underwater robet close the correct valves in a synchronised process. A4S O
The aerial robot communicates to the ground robot the safe path to the building. o A4 R




Set AS: General

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

A5.1 EEK

The underwater robot surfaces in a controlled way once all the tasks have been done. A5 D/
The aerial robots return to the landing area once all the tasks have been done. A53 M
The ground robot(s) transmits live position and images/video to the control station during the IE/
run, AS4

The aerial robot(s) transmits live position and images/video to the control station during the run. AS.5 B

The marine robot(s) transmits live position and images/video to the control station during the run M
AS5.6

or the manipulation task.

Penalised Behaviours

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

Marine robot No permitted
Aerial robot PB1 O (max. 1)
Ground robot 1 PB2 O O (max. 2)
Ground robot 2 PB3 O O (max. 2)

The ground robot leaves the operating area.

PB4 O (max. 1)

The ground robot changes batteries or is refuelled.

PB5 O (max. 1)

The ground robot-1 hits the obstacles.

pBeOOONO

The ground robot-2 hits the obstacles.

pB7OOONO

The underwater robot changes batteries.

PB8 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)

PB9 O O (max.2)

The aerial robot does not keep the safety distance of 5 m with the building
wall.

PB10 O O (max. 2)




Disqualifying Behaviours

A robot damages competition arena (including the obstacles).

pB1 O
A robot does not conform to safety requirements for the competition. DB2 O
A robot i ts th itive d .
robot impacts the sensitive dune area DB3 O
b t th fl building.
A robot enters any of the upper floors of the building DB4 O
The aerial robot leaves the flight volumes defined by the organisation. DBsO
h ial ti ts the building.
The aerial robot impacts the building DB6 O
| The aerial robot the building.
e aerial robot enters the building DR7 O
A marine robot is tele-operated (except for safety reasons agreed by the
Technical Committee and the manipulation task). DB8 O

The underwater robot closes the wrong valve underwater.

DB9 O

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

pBloO

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:

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

X yes/ O no

B - |
Team leader signature: }V C ﬁ(ﬁ u #&Xig/ ﬁ#‘c’i}‘jq
e W

Referee signature:




TBM 1: The Grand Challenge (Land +Sea + Air)

TS vy

Team name: ]
Referee I (Land): ¥ tehortlC 5 _Referee IT (Land):  WAf~0 ©
Referee I (Sea):  R\m o] ¥ Referce 11 Sea). &Y { '
Referee [ (Air): S TEMMANTR . _Referee II (Air): MAQerA 0N T,
Date (DD/MM/YYYY): ‘ZL! Q ! \7 . Time @400 O 4 S0
Duration: i G\A;;(;o ;:r;) ,f:l Timeout

N o™
Achievements

Set Al: Outdoors

(It must be directly deployed on the platform or within a radius of 1 m from it)

An aerial robot reaches the waypoints (WPs) within a radius of 5 m in Al Al2 Al
autonomous navigation. Waypoints can be reached in no specific order WP1 A WP2A | WP3 A
and the team can suggest additional waypoints to their flight plan E/ [Q/ E/
Al4 AlS Al.6
A ground robot reaches the waypoints within a precision of 3m. WPI L WP2 L WPS L
Al7 AlS8 Al9
A ground robot reaches the WPs within a precision of 3 m in autonomous
Lo WP3 L WP4L | WP6L
navigation.
O a O
[ Within 30 minutes of start of the run, a robot reports the correct location (within radius 5 m) A110
of the missing worker outside the building.
An aerial robot deploys the first-aid kit (within radius 2 m) from the worker outside the building. ALl
O
The aerial robot transfers the first-aid kit to the land robot outside the building. AL




Pipe damages on land

Robots reports the damages on the land pipes. -

(Each damage can only be scored once).

/
Al.13 Dlg

Robot Domain:

N

Al.14 Dz\rz”

Robot Domain:

v

/
AllS D3RV

Robot Domain:

k&

A robot detects the leak marker on the pipe.

Al.)6 D/

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

Al.17 E/

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

Al.18 n}/

O/utdoor damages (building)

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

(Each damage can only be scored once).

Al.19 DIRF

Robot Domain:

e

Al1.20 D20

Robot Domain:

Al21 D30

Robot Domain:

Fl

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

A1.22 u‘a'/

/ P
Robots localise the obstructed entrances. Al23 EIRY Al24 2@
S L
Robot Domain: L4 | Robot Domam:_id&_ﬁo
Robots find a safe and unobstructed path to the unblocked entry of the building for a
ground robot. (The path is shown on the map). AL25 B/

From the starting point, a ground robot follows a safe path (collision free from obstacles and

structures) to the unobstructed building entrance.

A126 @&

The aerial robot builds a 2D or 3D map of the designated vertical wall.

Al.27 [I?/

The aerial robot builds the map on board during the flight. The map must be shown to the

referees just after the flight finishes. A128 0O

Robots build an outdoor map of the land pipes area with OPls (North-West side). A129 O

Robots build an outdoor map of the land pipes area with OPls (North-East side). A130 O
bl

Robots build an outdoor map of the land pipes area with OPIs (South-West side). (/k\@\

Robots build an outdoor map of the land pipes area with OPIs (South-East side).




Set A2: Indoors

A ground robot enters the building through the unobstructed door. f\éfl
Within 30 minutes of start of the run, a ground robot reports the correct location of the missing A2
worker inside the building. El
The missing worker is detected in real-time in an automatic way. A23
O
A ground robot deploys the first-aid kit (within radius | m) from the worker inside the building. A2.4
a

Indoor damages

The ground robot(s) recognise the damages on the wall of the building.
(Each damage can only be scored once).

A2.5 D1 EE/ A2.6 D2 m/

obstacles and structures) to the machine room.

From the building entrance, a ground robot follows a safe path (collision free from IIJ/ T
A2.7

Vi

A ground robot recognises the machine room sign in real-time and in aulomatiﬁ(

A28 0O
=/

A ground robot enters the machine room.

v now

Indoor map

The ground robot(s) builds a geometric illdmﬁ'neip of the building.

(Use the best map or a combimzt/hwﬁféround robots maps).

Areal O Area 2 [
A2.10 A2.11

-

~

=l

A ground robot recognises the ID ofl_‘];e-co/rrect set of valves in the machine room,

e

Cerrect Valve

A ground robot closes the correct valve. The robot must close one
valve of the set autonomously and the other UDM@E:;I}!. The

process must be recorded by the on board-¢amera of the robot.

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

Valve Valve
manual autonomous
O A2.13 O A2.14

Specify type Specify type
valve: valve:




Set A3: Underwater

Type of images

/
The underwater robot provides images of the gate. Acoustic buoy-1 ¥A3.1 | Optical buoy-1 00 A3.3

Acoustic buoy-2 m{s.z Optical buoy-2 00 A3.4

| The underwater robot passes through the gate without touching it. ALS IB/
The underwater robot passes through the gate within the first 30 minutes from the start of A36 IB/
the run. ’

Buoys

/ /

/
The underwater robot detects the plume buoys in real time. | Bl v
Images are needed. A3 7

B2 B3O [ B4O [BS(Y
A38 | A3.9 | A3.10 | A3

Buoys numbers

The underwater robot recognises the number on the plume | B10

B20O B3O B4O BsO

position.

buoys . A3.12 | A3.13 | A3.14 | A3.15 | A3.16
Fa
The underwater robot produces a geometric map of the plume (Area: B1+B2). A3 17 Q/
The underwater robot produces a geometric map of the plume (Area: B3+B4+B5). A3 1800
2.
The und t bot detects the leak mark the pipe i ime.
¢ underwater robot detects the leak marker on the pipe in real time A3.19 00
| The underwater robot recognises and provides images of the black number stamped on
the leaking pipe. A3200
The underwater robot reports which is the number of the leaking pipe by its geometric
A3210

Pipes underwater

The underwater robot inspects the four pipes underwater. Provide
images.

14 20 30 403
A3.22 A3.23 | A324 | A3.25

image mosaic of the first half of the leaking pipe.

Following the leaking pipe up to the assembly structure, the underwater robot provides an

A3260

image mosaic of the second half of the leaking pipe.

Following the leaking pipe up to the assembly structure, the underwater robot provides an

A3270




Pipe structure sides

The underwater robot provides images of the'structure sides. North(d SouthO EastC] | WestO
A328 A3.29 A3.30 | A331
Structure Side
' The underwater robot provides a 3D reconstruction of the structure. Front [J Rear O
A3.32 A3.33
The underwater robot localises the missing worker underwater within a radius of 5 meters. A3.34 O
3.
The underwater robot gives the dimensions and geometrical shape of the closest object to the A335 00
worker. 7
The underwater robot provides 3D reconstruction of the worker. A336 0
D
The underwater robot provides a 2D acoustic or optical map of the debris. Area 100 Area 20
A3.37 A3.38
The underwater robot provides a 3D reconstruction of the manipulation console where the A339 [
correct underwater valve is. 7
The underwater robot closes the correct valve with a rotation of the first 45 degrees.
The process must be recorded by the on board camera of the robot. A3400
The underwater robot closes the correct valve with a rotation of the last 45 degrees.
The process must be recorded by the on board camera of the robot. A3410
Set A4: Cooperation
The underwater robot communicates the correct underwater leaking pipe to the aerial or
ground robot. Directly or through the surface robot. Ad.10

The aerial or 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 aerial or 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 or ground robot (directly or through the surface robot). Ad40
The ground robot and the underwater robot close the correct valves in a synchronised process. A4S O

The aerial robot communicates to the ground robot the safe path to the building,

Ad60




Set A5: General

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

A5.10
The underwater robot surfaces in a controlled way once all the tasks have been done. A5 p/
The aerial robots return to the landing area once all the tasks have been done. AS3 0
2D
The ground robot(s) transmits live position and images/video to the control station during the
run. AS4

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

Assw/

The marine robot(s) transmits live position and images/video to the contrpl-station during the run

or the manipulation task.

AS.@ﬁ/

Penalised Behaviours

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

Marine robot No permitted
/
Aerial robot PB1 B (max. 1)
Z
Ground robot 1 PB2 ¥ A (max. 2)
Ground robot 2 PB3 O O (max. 2)

The ground robot leaves the operating area.

PB4 O (max. 1)

The ground_rob_c;changes batteries or is refuelled.

PB5 O (max. 1)

The ground robot-1 hits the obstacles.

pBe OO OO

The ground robot-2 hits the obstacles.

pR7OO0OO

The underwater robot changes batteries.

PB8 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 PB9 O O (max. 2)

penalised)

The aerial robot does not keep the safety distance of 5 m with the building

wall. PB10 OO 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. DB2 O
bot i ts t iti .
A robot impacts the sensitive dune area DB3 O
A robot ent fth fl f the building.
robot enters any of the upper floors of the building DBA O
The aerial robot leaves the flight volumes defined by the organisation. DBSO
hi ial robot i ts the building.
The aerial robot impacts the building DB6 O
Th ial robot enters the building.
e aerial robot enters the building pB7 0
A marine robot is tele-operated (except for safety reasons agreed by the
Technical Committee and the manipulation task). DB8 O
The und t bot cl th | derwater.
e underwater robot closes the wrong Ya ve underwater DBY O
Th d robots cl thi 1 land.
e ground robots close more than one wrong valve on lan DBI0 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: Qy/es/ O no

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

Team leader signature: [}d&% » @\

-, .

Qv i _—

Referee signature: /&///

Y
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