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Levels of Evaluation 
For Different Missions

Test Lane and 
Task Description

Pilot View and 
Environment

OPEN Test Lane
Basic Proficiency/ Safety Checkride
Evaluate positive aircraft control in quick 
trials for novices and recreational pilots 
using the first 2 of 5 flight paths.

Å10 minutes (5 minutes each)

Å40 Alignment Points

ÅShort Open Lane with 
3 omni bucket stands

ÅWhite buckets only

Å2 of 5 flight paths

ÅAlign with buckets 
and land accurately

ÅLine of sight
ςor ς
Instruments only 
(PilotΩs back turned 
with visual observer)

ÅLighted or dark 
environment

OPEN Test Lane
Maneuvering Trials
Evaluate open area maneuvering around 
ground objects using all 5 flight paths with 
no additional pilot workload.

Å25 minutes (5 minutes each)

Å100 Alignment Points

Å4 omni bucket stands

ÅWhite buckets only

Å5 flight paths

ÅAlign with buckets 
and land accurately

ÅLine of sight
ςor ς

Instruments only 
(PilotΩs back turned 
with visual observer)

ÅLighted or dark 
environment

OPEN Test Lane
Payload Functionality Trials
Evaluate open area maneuvering while 
controlling zoom and exposure to identify 
ground objects using all 5 flight paths.

Å25 minutes (5 minutes each)

Å50 Alignment Points |  50 Acuity Points

Å4 omni bucket stands

ÅBlack/white buckets

Å5 flight paths

ÅAlign with buckets 
and land accurately 
with workload

ÅInstruments only 
(PilotΩs back turned 
with visual observer)

ÅLighted or dark 
environment

OBSTRUCTED Test Lane
Payload Functionality Trials
Evaluate maneuvering in close proximity to 
objects while controlling zoom and 
exposure to inspect from 6-10 ft standoff.

Å25 minutes (5 minutes each)

Å50 Alignment Points |  50 Acuity Points

Å5 apparatuses with 
complementary flight 
paths

ÅBlack/white buckets

ÅAlign with buckets 
and land accurately 
with workload

ÅInstruments only
(PilotΩs back turned 
with visual observer)

ÅLighted or dark 
environment

CONFINEDTest Lane
Payload Functionality Trials
Evaluate maneuvering while controlling 
zoom and exposure to search room to 
room and inspect from 3-4 ft standoff.

Å25 minutes (5 minutes each)

Å50 Alignment Points |  50 Acuity Points

ÅHalf size apparatuses 
of Obstructed Test 
Lane for closer 
proximity flights

ÅSame 5 flight paths

ÅBlack/white cups

ÅInstruments only
(PilotΩs back turned 
with visual observer)

ÅDark (typically)

ÅNo GPS (typically)
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INDIVIDUAL LANE VIEW WITH SAFETY BELAY

AVOID 
HOLES/POSTS
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WATCH ASSEMBLY VIDEO FROM SHIPPING CRATEhttps://drive.google.com/file/d/1bVjGZ9UmipbqS84eM5p7LqEhJvllMW1p/view?usp=share_link

WATCH ASSEMBLY VIDEO FROM SHIPPING CRATE
https:// drive.google.com/file/d/1bVjGZ9UmipbqS84eM5p7LqEhJvllMW1p/view?usp=share_link

https://drive.google.com/file/d/1bVjGZ9UmipbqS84eM5https:/drive.google.com/file/d/1bVjGZ9UmipbqS84eM5p7LqEhJvllMW1p/view?usp=share_linkp7LqEhJvllMW1p/view?usp=share_link
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RoboCupRescue Championships

2026  Incheon, Korea

2025  Salvador, Brazil
2024  Eindhoven, Netherlands
2023  Bordeaux, France

2022  Bangkok, Thailand
2021  Distributed/Remote
2020  Cancelled (Pandemic)

2019  Sydney, Australia
2018  Montreal, Canada
2017  Nagoya, Japan

2016  Leipzig, Germany
2015  Hefei, China
2014  Joao Pessoa, Brazil

2013  Eindhoven, Netherlands
2012  Mexico City, Mexico
2011  Istanbul, Turkey

2010  Singapore, Singapore
2009  Graz, Austria
2008  Suzhou, China

2007  Atlanta, USA
2006  Bremen, Germany
2005  Osaka, Japan

2004  Lisbon, Portugal
2003  Padua, Italy
2002  Fukuoka, Japan

2001  Seattle, USA
2000  AAAI Conf, Austin, TX

UPDATES FOR 2026
HIGHLIGHTED
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trials for novices and recreational pilots 
using the first 2 of 5 flight paths.

Å10 minutes (5 minutes each)

Å40 Alignment Points
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3 omni bucket stands

ÅWhite buckets only
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ÅLine of sight
ςor ς
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with visual observer)

ÅLighted or dark 
environment

OPEN Test Lane
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no additional pilot workload.
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and land accurately

ÅLine of sight
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controlling zoom and exposure to identify 
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Å50 Alignment Points |  50 Acuity Points

Å4 omni bucket stands

ÅBlack/white buckets

Å5 flight paths

ÅAlign with buckets 
and land accurately 
with workload

ÅInstruments only 
(PilotΩs back turned 
with visual observer)

ÅLighted or dark 
environment

OBSTRUCTED Test Lane
Payload Functionality Trials
Evaluate maneuvering in close proximity to 
objects while controlling zoom and 
exposure to inspect from 6-10 ft standoff.

Å25 minutes (5 minutes each)

Å50 Alignment Points |  50 Acuity Points

Å5 apparatuses with 
complementary flight 
paths

ÅBlack/white buckets

ÅAlign with buckets 
and land accurately 
with workload

ÅInstruments only
(PilotΩs back turned 
with visual observer)

ÅLighted or dark 
environment

CONFINEDTest Lane
Payload Functionality Trials
Evaluate maneuvering while controlling 
zoom and exposure to search room to 
room and inspect from 3-4 ft standoff.

Å25 minutes (5 minutes each)

Å50 Alignment Points |  50 Acuity Points

ÅHalf size apparatuses 
of Obstructed Test 
Lane for closer 
proximity flights

ÅSame 5 flight paths

ÅBlack/white cups

ÅInstruments only
(PilotΩs back turned 
with visual observer)

ÅDark (typically)

ÅNo GPS (typically)

2
LEVEL

3
LEVEL

4
LEVEL

5
LEVEL

1
LEVEL

M

New for 2026 (from last year in Brazil)

ESSENTIAL UPGRADES

Å NEW RAILINGS/WALLS: New 90cm (36in) railings are taller and 

ǎǘǊƻƴƎŜǊ ǘƻ ŎƻƴǎǘǊŀƛƴ ōƛƎƎŜǊ ǊƻōƻǘǎΦ  ¢ƘŜȅ ǊŜǇƭŀŎŜ ƭŀǎǘ ȅŜŀǊΩǎ 
60cm(24in) tall OSB walls. (SEE PAGE 19

Å NEW FABRICATED PALLETS: Replace purchased pallets in the terrain 
lane at least.  These are easy to fabricate, need only 8 that can flip to 
be smooth or complex.  The flooring underneath like all other lanes 

enable attaching the railings. (SEE PAGE 44

HELPFUL UPGRADES

Å PITCH/ROLL RAMPS: Sets of 4 ramps are pre-assembled onto 1.2m 
(4ft) square backing to be easy to stow nested for transport and 
then place in the lane. (SEE PAGE 35)

Å DIAGONAL K-RIALS: The base layer of diagonal rails should be 
mounted to 4  full sheets of OSB. This doubles the OSB layers for 

walking, and enables second and third layers to be screwed to the 
base layer. (SEE PAGE 28)

Å CENTER IN ALLEYS: Added another floor element and adjustable 
doorway to make the same length lane as all other lanes ς 4.8 m (16 
ft) ς with two coincidentally tilt-up floors as the far end zone. (SEE 

PAGE 41

Å STAIR DEBRIS LANE: Added a pallet stack to allow climbing 30cm 

(12in) PALLET & PIPE steps as an alternate route to the same 
elevated landing. (SEE PAGE 49)

 

Specific Edits to Version 2026D 
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Adjustable Lane Example

RoboCupRescue Robot League

FLAT WITH 90° TURNS

Prelims

OPPOSING SLOPES (15°)

Prelims/Semis

ADDITIONAL OBSTACLES

Semis/Finals

PINCH POINTS

Layered K-Rail Elevations:
ÅK-Rail layers in 5cm (2in) 

increments
ÅStack high enough to 

challenge the maximum 
capability of the robot.

Pinch Points:
Å60 cm (24 in) triangular 

panels hang on railings.
ÅRequire precise steering 

in terrains and obstacles.
ÅAlso complex approaches 

to dexterity tasks.
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2

STEP

3

STEP

Lane Set Up Procedure

(2) Tilt-Up Floors, (2) Flat Floors, (2) Hinge Beams, (14) Railings

A. Every lane DOOR should always be on the TEAM 

PADDOCK SIDE. You need to know the intended 
driving path from the entry DOOR before you know 
where to put the legs of the TILT-UP FLOORS.

B. When viewed from the audience side, the left side 
lanes are typically set up as shown, and the right 
side lanes are mirrored so that all the lane DOORS 

are as far as can be from the arena corner. 

C. Lay out (2) TILT-UP FLOORS side by side with the 

tilt up legs at opposite ends. Affix the HINGE 
BEAMS as spacers at the bottom end of the TILT-
UP FLOORS. These make room for the opposite 

walls to fit against the end zones. 

D. Affix (6) RAILINGS as shown. Overlap the walls in 

the corners as shown and attach to each other 
with 1 screw near the top to make them rigid. 

E. Offset both FLAT FLOORS 5cm (2in) in the 
directions shown before affixing the hinges so the 
walls do not collide when tilted.

F. Affix (8) RAILINGS around both FLAT FLOORS with 
no overlapping corners. One corner will fit the 

vertical belay post.  The other corner RAILING will 
be hinged as a door.

1

STEP

FLAT or INCLINED 15°

FLAT or INCLINED 15°

OVERLAP WALLS AND ATTACH
TO EACH OTHER WITH

1 SCREW TO MAKE RIGID

BLUE

END ZONE

GREEN

END ZONE

DOOR ON TEAM PADDOCK SIDE 

T
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T
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E
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S
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N
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T
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T
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E
G

S
 E

N
D

OFFSET 
END ZONE

5 CM (2 IN) 
BEFORE 

AFFIXING 
HINGES 

SO WALLS DO 
NOT COLLIDE 
WHEN TILTED

OFFSET 
END ZONE

5 CM (2 IN) 
BEFORE 

AFFIXING 
HINGES 

SO WALLS DO 
NOT COLLIDE 
WHEN TILTED

NEW HING BEAM SPACERS

10 X 10 X 120 CM (4 X 4 X 48 IN)

OVERLAP WALLS AND ATTACH

TO EACH OTHER WITH
1 SCREW TO MAKE RIGID

NEW HING BEAM SPACERS
10 X 10 X 120 CM (4 X 4 X 48 IN)

FLAT or INCLINED 15°

FLAT or INCLINED 15°

T
IL

T
 L

E
G

S
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T
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N
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FLAT or INCLINED 15°

FLAT or INCLINED 15°

------------------- AUDIENCE SIDE -------------------

OMNI

OMNI

L
IN

E
A

R

L
IN

E
A

R

BELAY 

POST

BELAY 

POST
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Safety Belays

Reduce Risk in Difficult Terrains

ÅIntegrated safety belay 

over each lane enables 
legged and other robots 
try more advanced 

terrains and obstacles 
with no risk.

ÅFabricated using the same 

wood and attaches to the 
railings.

ÅModular box beams and 

connectors pack in the 
ōƻǘǘƻƳ ƻŦ ŜŀŎƘ ƭŀƴŜΩǎ 
shipping crate.

ÅPurchased metal trolley 

and track and rope. 

ALTERNATIVE 
ROLLING GANTRY BELAY

Lb¢9Dw!¢95 .9[!¸ a!59 hC ah5¦[!w /hathb9b¢{ ¢I!¢ {¢h² Lb ¢I9 .h¢¢ha hC 9!/I [!b9Ω{ {ILttLbD /w!¢9
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Standard Terrains and Obstacles

Sequence A: Approach Country Dwelling

Half Cubic Stepfields

Three different elevations require 

robots to constantly deal with 
severe discontinuities. Each plateau 
is 30 cm (12 in) square with half-

cubic steps of 15 cm (6 in) or full-
cubic steps of 30 cm (12 in). 

Diagonal K-Rails

Smooth floors with stackable 

diagonal obstacles at incremental 
heights every 5 cm (2 in) cause roll-
over issues, high-centering on the 

ǊƻōƻǘΩǎ ŎƘŀǎǎƛǎΣ ŀƴŘ ǇƻǘŜƴǘƛŀƭ ǎŜƭŦ-
righting opportunities after falls.

Shifty Gravel

Gravel larger than 2.5 cm (1 in) 

provides shifty terrain with 
potential for digging in and high 
centering while turning in place or 

climbing inclines. Diagonal X-Rails 
hold the gravel slopes in place.

FLATFLATFLAT

SLOPEDSLOPEDSLOPED
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Standard Terrains and Obstacles

Sequence B: Approach Urban Dwelling

Pallets & Pipes

Stackable pallets provide 20 cm (8 

in) elevation changes with porous 
surfaces for feet and wheels to fall 
through. The rolling pipes on the 

leading edges eliminate friction to 
force climbing behaviors.

Center in Alleys

Adjustable width alleys are set to the 

robot width + 10 cm (4 in) so all 
robots need to demonstrate similarly 
fine steering to center no matter 

their size. Flat and inclined floors 
vary approach angles and slipping.

Pitch/Roll Ramps

Discontinuous ramp terrains made of 

60 cm (24 in) square ramps with 15° 
slopes to vary footfall orientations. 
Optional low-friction disks force 

robots to react fast enough to 
compensate for unexpected slips.

ELEVATIONS:  20 cm (8 in)FLATFLAT

SLOPE OPTIONSLOPED

OMNI TASK

SLOPED
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Standard Terrains and Obstacles

Sequence C: Access/Enter Dwelling

Avoid Holes/Posts

Elevated and meandering path of 

10 or more pallets requires fine 
steering to successfully maneuver 
through 5 sets of posts set 90 cm 

(36 in) apart. Each post knocked 
over causes a 10 second penalty.

Stair Debris or Pallet Climb

Adjustable incline stairs from 30-45° 

with 20 cm (8 in) risers and 1, 2, or 3 
angled debris rails to force steering.  
The Pallet & Pipe stacks provide 30 

cm (12 in) plateaus to climb with 
rolling pipes to reduce friction. 

Push/Pull Doors

Manipulator dexterity and strength 

tasks with confined forward (0°) or 
sideward (90°) approaches. Options 
include a weighted mechanism to 

ensure positive grasping throughout 
and a 10 cm (4 in) stoop.

BELAYS
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Standard Terrains and Obstacles

Sequence D: Search & Map Maze

Search & Map Maze (Covered with BLACKOUT TARP)

Search the interior of the maze to 

produce quick and comprehensive 
maps (2D and 3D) of the hallways and 
rooms with accurate locations of each 

object-of-interest found and identified 
correctly.  Some modest terrains inside 
ensure non-flat flooring throughout. 

These maps should be suitable for 
emergency responders to identify the 

shortest route to victims, the location 
of potential hazards, etc.

There is a known lexicon of 2D and 3D 
objects of interest to find, identify, and 
locate on a map.

Split cylinder mapping fiducials and 

point cloud comparisons enable 
quantitative evaluation of maps and 
comparison of results with other teams 

and in other locations.

MOVABLE ENTRIES AND COVERED WITH 
BLACKOUT TARP (NOT SHOWN)

Standard Test Methods for Response Robots
ASTM International Standards Committee on Homeland Security Applications; 

Response Robots (E54.09)  |   Website: RobotTestMethods.nist.gov

Unmanned Tactical Applications Conference at Guardian Centers
Example Validation and Use Cases

Oct 2022
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Standard Dexterity Tasks

Measure and Compare Scores

Dexterity tasks are placed throughout the terrains and obstacles to 

score Dexterity points. So-called Linear and Omni tasks provide 
increasing difficulty. Tasks are placed along the walls, on the ground, or 
below the ground plane. They include non-contact Align/Inspect, 

Touch/Insert, Press E-Stops, Turn Valves, and Push/Pull Doors. The Carry 
Crate tasks evaluate strength of the manipulator and stowing 
capabilities within complex terrains.

Acuity & Color

Gauges to Read

QR Codes

Partial Hazmat

Align/Inspect Turn ValvesTouch/Insert Press E-Stops Carry CratesOpen Doors
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Purchases
Materials and Items



Version 2026C-Korea

 Page: 14

CONCRETE FORM TUBES
30cm diam x 60cm (12in diam x 24in)

https:// a.co/d/05DFsMqb

NEED 20 FOR THE MAZENEED 50+ PER LANE

NEED 20 FOR AGR LANE

NEED 4 FOR FOAM LANEUSED IN SOME LANES

άпȄпέ [¦a.9w
10 x 10 cm (4 x 4 in)

άнȄпέ [¦a.9w
5 x 10 cm (2 x 4 in)

ά¢IL/Y OSBέ t!b9[{
18 mm (23/32 in) Thick

SOFT FOAM
10 x 120 x 240 cm (4 x 48 x 96 in)

https://a.co/d/0hx2HrgR

άнȄнέ [¦a.9w
5 x 5 cm (2 x 2 in)

PALLETS
100 x 120 cm (40 x 48 in)

ά¢ILb OSBέ t!b9[{
11 mm (7/16 in) Thick

Purchases (1 of 5)

Lanes, Terrains, and Obstacles

SPINNING DISKS

DOOR HINGES

MAGNETS

DOOR w/LEVER HANDLE

STRAPS FOR PIPES

NIST CAN BRING
- SPINNING DISKS, THREADED INSERTS, BOLTS, WASHERS
- STRAPS for PIPES&PALLETS
- MAGNETS for NEGOTIATE

LARGE PVC PIPES
10cm x 118cm (4in diam x 47in) 

THIN OSB
Lane Floors, Terrains,

Dexterity, Crates

THICK OSB
Ramps, Stepfields

(optional)

C CLAMPS
10 cm (4 in)

AGGREGATE: GRAVEL
25+ mm (1+ in)

5 6 7 8

SMALL PVC PIPES
5 cm ID x 118 cm (2 in ID x 47 in) 

DRAIN

PIPE

USED IN SOME LANES NEED 6 FOR CENTER LANENEED 5+ PER LANE1 2 3 4

USED IN SOME LANES NEED 20 FOR PALLET LANENEED 20 FOR CLIMBINGNEED 10 FOR AVOID9 10 11 12

BAG SIZE

https:// a.co/d/0goURnYRAMP COMPLEXITY

https://a.co/d/0hx2HrgR


Version 2026C-Korea

 Page: 15

NEED 10 PER LANE NEED 40 FOR RAMP LANENEED 40 FOR RAMP LANENEED 40 FOR RAMP LANE

BELAYS: MAGNETS with EYES
50kg (100lb) 

THREADED INSERTS
8mm (5/16 in) x 25 mm (1 in)

Purchases (2 of 5)

Miscellaneous Parts

SPINNING DISKS

DOOR HINGES

MAGNETS

DOOR w/LEVER HANDLE

STRAPS FOR PIPES

NIST CAN BRING
- SPINNING DISKS, THREADED INSERTS, BOLTS, WASHERS
- STRAPS for PIPES&PALLETS
- MAGNETS for NEGOTIATE
- MAGNETS for BELAYS
- DOOR LATCHES

https://a.co/d/26pAK06

HAND TIGHT STRAPS
2.5 x 120 cm (1 x 48 in)

https://a.co/d/71D7jzt

AUTOMATIC DOOR/GATE LATCH
Foot Flick To Unlatch

DOOR HINGES
7.5 cm (3 in)

https://a.co/d/d8rBjh0

SLIP DISKS 
50 cm (20 in) Diameter

https://a.co/d/9qpx6kA

HEX HEAD WASHER BOLTS
8mm (5/16 in) x 25 mm (1 in)

https://a.co/d/0c9oW9QM

MAGNETS with WASHERS
50 kg (110 lb) Strength

https://a.co/d/03xzaFS4

HEAVY LIFT ROPE
10 mm x 10 m (1/2 in x 30 ft)

CASTERS: (2) SWIVEL & (2) FIXED
15 cm (6 in) Diameter Wheels

https://a.co/d/f4Lp85s

https://a.co/d/3aVigTE

SAFETY BELAY TRACK & TROLLEY
150 kg (300 lb) Capacity

https://a.co/d/bhYANVh

https://a.co/d/gzLlpON

SAFETY BELAY ROPE
500 kg (1100 lbs) | 30 m (100 ft)

https://a.co/d/05NCyEZ7

13 14 15 16

NEED 10 PER LANE NEED 20 TOTALNEED 1 SET PER BELAYNEED 2 TOTAL17 18 19 20

NEED 4 PER LANE NEED 1 PER LANENEED 2 TOTALNEED 5 M (16 FT) PER BELAY21 22 23 24

https:// a.co/d/0cNTOxQx

RAMP COMPLEXITYLANE ASSEMBLY RAMP COMPLEXITY RAMP COMPLEXITY

SAFETY BELAY ROPESNEGOTIATE OBSTACLES ROLLING BELAYS PIPE HOLDERS

BELAYS ς MUST MATCHBELAY JUDGING GRAB HANDLES DOOR LOCKShttps:// a.co/d/05D8ni80

CAP CUTTER

https://a.co/d/26pAK06
https://a.co/d/71D7jzt
https://a.co/d/d8rBjh0
https://a.co/d/9qpx6kA
https://a.co/d/0c9oW9QM
https://a.co/d/03xzaFS4
https://a.co/d/f4Lp85s
https://a.co/d/3aVigTE
https://a.co/d/bhYANVh
https://a.co/d/gzLlpON
https://a.co/d/05NCyEZ7
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NEED 1 PER LANE

DEX: DISRUPTOR/SEARCHhttps:// a.co/d/046OQSip

ADJUSTABLE FOCUS AND 

LASER USED SEPARATELY

FOCUS FLASHLIGHT & LASER
Ideal as One Tool or Separate

Z

NEED 2 PER PLATES LANE NEED 1 SET PER LANE NEED 5 PER LANE

NEED 1 PER LANE NEED 2 PER LANE NEED 5 PER LANE NEED 5 PER LANE 

NEED 2 TOTAL NEED 20 PER LANE NEED 5 PER LANE NEED 20 PER LANE 

WOODEN SPHERE
10cm (4in) Diameter

PIPES & CAPS
5 cm ID x 5 cm (2 in ID x 2 in)

SANDER TOOL WITH SHAFT 
6 mm (1/4 in) Diameter Shafts

90° SHUT OFF VALVES
25 mm (1 in) PEX Ball Valve

PAPER PUNCH 
5 cm (2 in) Circles

E-STOP BUTTONS
40 mm (1.5 in) Diameter Buttons

THREADED INSERTS
8mm (5/16 in) x 25 mm (1 in)

Purchases (3 of 5)

Dexterity Tasks

https://a.co/d/a2CrT4Z https://a.co/d/hy28aQi

https://a.co/d/iGPAvJ2 https://a.co/d/6NlbXev https://a.co/d/26pAK06

CUBIC CARDBOARD BOX
30 cm (12 in) ς Double Thick is Best

https:// a.co/d/051gBwqC https://a.co/d/05tLnfoc

10 cm (4in)

DIAMETER

Standard Test Methods for Response Robots
ASTM International Standards Committee on Homeland Security Applications; 

Response Robots (E54.09)  |   Website: RobotTestMethods.nist.gov

Å The strength task apparatus has 3 positions along a line in which 
to place the weights with lumber borders to lift over. The weights 
are placed manually in the center location at the start of the trial.

Å Any weights with handles can be used, including typical exercise 
plates of 1 or 2 kg (2.5 or 5 lbs) that fit easily into the center with 
at least 5 cm (2 in) space all around.

Å Choose the maximum weight for each reach distance and 
elevation that enables COMPLETING ALL 5 TASKS.

Å The Pipe T shown holds incrementally increasing stacks of 
weighted plates. It can made from typical 19 mm (3/4 in) 
plumbing pipes with outer diameters of less than 25 mm (1 in) fit 
into the center holes of the weighted plates. The pieces shown 
all threaded so screw together by hand.

Å An optional rope can be looped through the top pipe and 
knotted to make a more universal grasp handle.  

WEIGHTED TASK TRAY

Tee

Pipe
150 mm
(6 in)

Flange

Nipple
50 mm
(2 in)

Nipple
50 mm
(2 in)

30 cm (12 in)

30 cm (12 in)

OVERALL DIMENSION FITS 
BETWEEN SHELF SIDE RAILS

OVERALL DIMENSION FITS 

BETWEEN SHELF SIDE RAILS

BOTTOM PIECES
5 x 10s (2 x 4s) FIT

BETWEEN SHELF SLATS
BOTTOM VIEW

BOTTOM
PIECES

WEIGHTS SHOULD
FIT EASILY INSIDE

30 cm
(12 in)

60

12 mm (1/2 in) PIPE-T HANDLE
1 Pipe, 2 Flanges, 1 Tee, 2 Nipples

PLATE WEIGHTS
2.4 cm (1 in) holes for PIPE-T HANDLE

SCREW ON  PIPE FLANGE 

TO MOUNT ON PIPE-T

25 26 27 28

29 30 31 32

33 34 35 36

PACKS OF 5 PACK OF 25

https://a.co/d/03hMyu1z

PRESS ON/OFF LIGHTS (LED) 
Battery Operated

https:// a.co/d/0ckOKxW3

PLUS SPARE 

IN CASE IT 
BREAKS

DEX: ALIGN/INSPECTDEX: ALIGN/INSPECT DEX: TOUCH/INSERT DEX: TOUCH/INSERT

DEX: PRESS TASKSDEX: ROTATE TASKS DEX: VICTIM BOX DEX: HANDLE FOR CARRY

DEX: PRESS TASKS DEX: PIPE-T HANDLE FOR CARRY TASKS DEX: PIPE-T WEIGHTS

https:// a.co/d/06qqujRx

https:// a.co/d/04MXYt3t

PACKS OF 5

2 KG2 KG

(5 LB)(5 LB)

BUY KIT 

WITH 
RELATED 
DRILL BIT 

TOO!

Standard Test Methods for Response Robots
ASTM International Standards Committee on Homeland Security Applications; 

Response Robots (E54.09)  |   Website: RobotTestMethods.nist.gov

Å The strength task apparatus has 3 positions along a line in which 
to place the weights with lumber borders to lift over. The weights 
are placed manually in the center location at the start of the trial.

Å Any weights with handles can be used, including typical exercise 
plates of 1 or 2 kg (2.5 or 5 lbs) that fit easily into the center with 
at least 5 cm (2 in) space all around.

Å Choose the maximum weight for each reach distance and 
elevation that enables COMPLETING ALL 5 TASKS.

Å The Pipe T shown holds incrementally increasing stacks of 
weighted plates. It can made from typical 19 mm (3/4 in) 
plumbing pipes with outer diameters of less than 25 mm (1 in) fit 
into the center holes of the weighted plates. The pieces shown 
all threaded so screw together by hand.

Å An optional rope can be looped through the top pipe and 
knotted to make a more universal grasp handle.  

WEIGHTED TASK TRAY

Tee

Pipe
150 mm
(6 in)

Flange

Nipple
50 mm
(2 in)

Nipple
50 mm
(2 in)

30 cm (12 in)

30 cm (12 in)

OVERALL DIMENSION FITS 
BETWEEN SHELF SIDE RAILS

OVERALL DIMENSION FITS 

BETWEEN SHELF SIDE RAILS

BOTTOM PIECES
5 x 10s (2 x 4s) FIT

BETWEEN SHELF SLATS
BOTTOM VIEW

BOTTOM
PIECES

WEIGHTS SHOULD
FIT EASILY INSIDE

30 cm
(12 in)

60

Standard Test Methods for Response Robots
ASTM International Standards Committee on Homeland Security Applications; 

Response Robots (E54.09)  |   Website: RobotTestMethods.nist.gov

Å The strength task apparatus has 3 positions along a line in which 
to place the weights with lumber borders to lift over. The weights 
are placed manually in the center location at the start of the trial.

Å Any weights with handles can be used, including typical exercise 
plates of 1 or 2 kg (2.5 or 5 lbs) that fit easily into the center with 
at least 5 cm (2 in) space all around.

Å Choose the maximum weight for each reach distance and 
elevation that enables COMPLETING ALL 5 TASKS.

Å The Pipe T shown holds incrementally increasing stacks of 
weighted plates. It can made from typical 19 mm (3/4 in) 
plumbing pipes with outer diameters of less than 25 mm (1 in) fit 
into the center holes of the weighted plates. The pieces shown 
all threaded so screw together by hand.

Å An optional rope can be looped through the top pipe and 
knotted to make a more universal grasp handle.  

WEIGHTED TASK TRAY

Tee

Pipe
150 mm
(6 in)

Flange

Nipple
50 mm
(2 in)

Nipple
50 mm
(2 in)

30 cm (12 in)

30 cm (12 in)

OVERALL DIMENSION FITS 
BETWEEN SHELF SIDE RAILS

OVERALL DIMENSION FITS 

BETWEEN SHELF SIDE RAILS

BOTTOM PIECES
5 x 10s (2 x 4s) FIT

BETWEEN SHELF SLATS
BOTTOM VIEW

BOTTOM
PIECES

WEIGHTS SHOULD
FIT EASILY INSIDE

30 cm
(12 in)

60

GET EXTRA 

FLANGE 
FOR TOP 

TO MOUNT 

SPHERE 
HANDLE

https://a.co/d/a2CrT4Z
https://a.co/d/hy28aQi
https://a.co/d/iGPAvJ2
https://a.co/d/6NlbXev
https://a.co/d/26pAK06
https://a.co/d/05tLnfoc
https://a.co/d/03hMyu1z
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NEED 40+ EACH SIZE

https:// a.co/d/0bpZ4svu

https:// a.co/d/053OK3AN

AA and AAA BATTERIES
48 counts shown

SEVERAL USES

NEED 1 FOR DOOR LANE

PRE-HUNG DOOR, KNOB & HANDLE
80 cm (32 in) Wide

TWO GRIP OPTIONS

NEED 5 FOR DEMO LANE NEED 5 FOR DEMO LANE

NEED 1 FOR DEMO LANE

DEXTERITY: TWO HAND CARRY
30 cm (12 in) Cubic

DEX: 2 HAND CARRY https:// a.co/d/034DObHy

NEED 6 EACH COLOR

LINEAR/OMNI TASKS

SPRAY PAINT (6 each)
Green | Blue | Red | Black

SAFETY GREEN

SAFETY BLU

SAFETY RED

MATTE BLACK

NEED 1 FOR DEMO LANE NEED 1 FOR DEMO LANE

NEED 1 FOR DEMO LANE NEED 1 FOR DEMO LANENEED 1 FOR DEMO LANENEED 1 FOR DEMO LANE

FIRE HOSE
3.8 cm x 15 m (1.5 in x 50 ft)

SPIGOT TO CONNECT FIRE HOSE 
Matching Fire Hose Purchased

FIRE HOSE REEL
Wall Mount

Purchases (4 of 5)

Dexterity Tasks

https:// a.co/d/0ceTRVkz https:// a.co/d/05BFTjHt https:// a.co/d/0iwuvdmn

37 38 39 40

41 42 43 44

45 46 47 48

DEX: FIREHOSE DRAGDEX: FIREHOSE DRAG DEX: FIREHOSE DRAG

https:// a.co/d/01uraUOj

FIRE HYDRANT WRENCH
Adjustable

DEX: 2 HAND HORIZONTAL

SINGLE CYLINDER LOCKS
Entire Set Similarly Keyed

DEX: INSERT KEYS

HANDWHEEL & HANDLE
30 cm (12in) Diam. 

https:// a.co/d/0hnxLbNNDEX: 2 HAND VERTICAL

METAL FIRE HYDRANT PROP
60 cm (24 in ) Tall

DEX: 2 HAND HORIZONTALhttps:// a.co/d/09hLqXRr

SOLD FOR DOGS! 

²9Ω[[ ah5LC¸ L¢

SQUARE U-BOLTS
5 x 10 cm  (2 x 4 in)

DEX: HOOK TASKS https:// a.co/d/0c6Mo5xVhttps:// a.co/d/0fOeUE82

SET OF 10
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Miter Saw
with Cut Guides

Cordless Drills, Spare 
Batteries, Chargers

Panel Saw
For OSB

Purchases (5 of 5)

Tools

Hole Saw 10cm (4in)
¢ƻ aŀƪŜ έIŀƴŘƭŜǎέ ƛƴ OSB

https:// a.co/d/0a3sDDNZ
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Å Use any TORXSCREWS when burying the 
head into lumber is okay because it is 
never coming out.

Å For fabrication of elements that will 
never come apart.

TORX GENERAL DECKING SCREWS

[800]   5mm x 40 mm (#10in x 1-1/2 in) 
[300]   5mm x 65 mm (#10in x 2-1/2 in)
[100]   5mm x 75 mm (#10in x 3 in)

Pre-Fabrication of 
OSB Panel Components 
Use Washer-Head Torx

Pre-Fabrication of 
Lumber Components 
Use any Torx Screws

Å Use WASHER-HEAD TORXSCREWS or 
WAFER-HEAD SPAXSCREWS to prevent 
penetration into the OSB.

Å For assembly of OSB panels to any lumber.

SPAX WAFER HEAD SCREWS

[800]   5mm x 40 mm (#10in x 1-1/2 in) 
[300]   5mm x 65 mm (#10in x 2-1/2 in)
[100]   5mm x 75 mm (#10in x 3 in)

TYPICAL FLAT-HEAD 
TORX SCREWS

SPAX WAFER-HEAD
TORX SCREWS

OR

Å Use #10 ROOFING SCREWS with 
WASHERS, HEX HEADS, and MAGNETIZED 
SOCKET BITS for one-handed tool use.

Å NEED TO BE EASY TO FIND AND REMOVE. 
Cannot be buried by novice tool users at 
ǘƘŜ ǾŜƴǳŜΦ ¢ƘŜ ŘƛŦŦŜǊŜƴǘ ǘƻƻƭ ŎŀƴΩǘ ōŜ 
used to disassembly any pre-fabricated 
components. 

HEX HEAD ROOFING SCREWS

[800]   5mm x 40 mm (#10in x 1-1/2 in) 
[300]   5mm x 65 mm (#10in x 2-1/2 in)
[100]   5mm x 75 mm (#10in x 3 in)

Set-Up/Tear-Down Use 
Only Hex Head Screws 
with Magnetized Bits

SHARP TIP HEX HEAD 
And

WASHER

Purchases (5 of 5)

Different Types of Screws to Use

EXAMPLE: https://a.co/d/51dEgnJ
BITS: https://a.co/d/0g1KPAb 

SCREWS: https://a.co/d/2So1bOh
BITS: https://a.co/d/aG4VE6l 

https://a.co/d/51dEgnJ
https://a.co/d/0g1KPAb
https://a.co/d/2So1bOh
https://a.co/d/aG4VE6l
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Walls/Railings
Fabrication
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SHARP TIP HEX HEAD

And

 WASHER

Lane Railings

Taller/Sturdier Lumber

PURCHASE LIST:

[245] άнȄпέ [¦a.9w
 240 cm (96 in)

[1,176] WASHER HEAD TORX SCREWS  
10 cm (4 in) long 

https:/ /a.co/d/0aNWH1dZ

CUT LIST:

A [196] άнȄпέ ±9w¢L/![{
 90 cm (36 in) Long

B [294] άнȄпέ IhwL½hb¢![{
 100 cm (41 in) Long

OVERALL WIDTH WHEN 
ASSEMBLED MUST BE NO 
LARGER THAN 120 cm (48 in)

TO FIT INTO SHIPPING CRATE

FABRICATION TIPS:

C Recess screws using oversized paddle bit 
marked with tape to shoulder depth of 
the 10 cm ((4 in) screws used.

 Final assembly at the venue use washer 
head HEX SCREWS with MAGNET BITS

QUANTITY: [100] RAILINGS  = [14] RAILINGS PER LANE x [7] LANES (GRAVEL, K-RAILS, RAMPS, STEPFIELDS, CENTER, PALLETS, STAIRS)

NOTE: Your dimensions may vary slightly depending on the your purchasable materials. The goal is to minimize purchase costs and cuts while maintaining the rough dimensions shown.

8
0
 c

m
 (3

2
 in

)

45 cm (18 in)

30 cm (12 in)

112 cm (44 in)

VERTICAL RAILINGS 
ALIGN WITH AND AFFIX 

TO LANDING LEGS 
THROUGH OSB WALLS

[5] RAILINGS 

A

A

A

A A

B

B

B

B

A

C

https:/ /a.co/d/0aNWH1dZ

ά{Ih¦[59w 59t¢Iέ

14 RAILINGS PER LANE RECESSED 10 CM (4 IN)SCREWS

S
P

A
C

IN
G

 B
E

T
W

E
E

N
 T

O
P

S

https://a.co/d/0aNWH1dZ
https://a.co/d/0aNWH1dZ
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Flat/Tilt Floors
Fabrication

HINGES HINGESNO PINCH POINT

STOW LEGS UNDER
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Floors

Fabricate All Floors Similarly

PURCHASE LIST:

[24] άTHIN OSBέ t!b9[{
 120 x 240 cm (48 x 96 in)

[96] άнȄпέ [¦a.9w
 240 cm (96 in) long

 
CUT LIST:

A [24] ά¢ILb h{.έ C¦[[ t!b9[{
NO CUTS

B ώпуϐ άнȄпέ [hbD .hw59w{
 240 cm (96 in)

SHOULD BE SAME AS OSB PANEL

C ώфсϐ άнȄпέ {Ihw¢ .hw59w{κWhL{¢{ 

 110 cm (45 in)
CUT TO FIT BETWEEN LONG BORDERS

 

QUANTITY: [24] FLOORS = [4] PER LANE x [6] LANES (GRAVEL, K-RAILS, STEPFIELDS, RAMPS, CENTER, PALLETS) 

THICK 
ORIENTED 

STRAND BOARD

FULL SHEET

AFFIX LUMBER 
BORDERS ALL 

AROUND 

120 cm (48 in)

120 cm (48 in)

2
4
0
 c

m
 (9

6
 in

)

2
4
0
 c

m
 (9

6
 in

)

SHORT BORDERS/JOISTS ARE APPROXIMATELY 
110 CM (45 IN)

BASED ON YOUR LONG BORDER LUMBER WIDTH

A

B B

C

C

C

C

NOTE: Your dimensions may vary slightly depending on the your purchasable materials. The goal is to minimize purchase costs and cuts while maintaining the rough dimensions shown.

START WITH 
FULL OSB PANEL

ADD LONG AND 
SHORT BORDERS

ADD SHORT 
INTERIOR JOISTS

C

C
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Tilt-Up Legs (15°)

Add to Half the Floors Fabricated

PURCHASE LIST:

[1] άTHIN OSBέ t!b9[{
 120 cm x 240 cm (48 in x 96 in)

[16] άнȄпέ [¦a.9w
 240 cm (96 in)

[5] άпȄпέ [¦a.9w
 240 cm (96 in)

[40] DOOR HINGES 
 7.5 cm (3 in) or similar

[60m] ROPE or STRAPS
 500 kg (1100 lbs) or 12 mm (1/2 in) 

CUT LIST:

A ώмлϐ ά¢ILb OSBέ t!b9[{
 30 x 100 cm (12 x 40 in) 

B ώнлϐ άнȄпέ [9D{
 68.5 cm (27 in) long with 15° tapered 

feet on one end ς cut tall on saw

SHOULD MAKE !5° INCLINE WHEN 
ASSEMBLED WITH THE HINGE

C ώмлϐ άпȄпέ ILbD9 .9!a {t!/9w{
 120 cm (48 in) long attach to bottom
 of tilt-up floors with hinges on top.

FABRICATION TIPS:

Å Be certain the folded legs completely 
recess up into the frame of the floor. So 
be careful how the hinge is attached.

Å Make one assembly and measure the 
resulting angle before making more.  The 

incline should be 15°.

QUANTITY: [12] TILT-UP LEGS AND [12] HINGE BEAM SPACERS GET ADDED TO HALF THE FLOORS FABRICATED

ROPES/STRAPS TIED THROUGH HOLES IN 
LUMBER KEEP LEGS FROM EXTENDING 

GAP ABOVE
ALLOWS FOLDING

100 cm (40 in)

68.5 cm 
(27 in)

30 cm (12 in)
A

B B

C

NOTE: Your dimensions may vary slightly depending on the your purchasable materials. The goal is to minimize purchase costs and cuts while maintaining the rough dimensions shown.c

(2) ROPES OR STRAPS
KEEP LEGS FROM EXTENDING 

15° TAPERED FEET 

SIT FLAT ON FLOOR

4x4 HINGE BEAM SPACER

4x4 
HINGE BEAM

SPACER

C
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Shifty Gravel
Fabrication
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Shifty Aggregates

Lane Difficulty Settings

CONFINED FLAT

Prelims

OPPOSING SLOPES (15°)

Prelims/Semis

ADDITIONAL  OBSTACLES

Semis/Finals

OMNI TASK

OMNI TASK

PINCH
POINTS

Shifty Aggregates:
ÅRobot feet to sink up to 

10 cm (4 in) below the 
perceived ground plane.
ÅTraction and digging in 

become a problem.

Pinch Points:
Å60 cm (24 in) triangular 

panels hang on railings.
ÅRequire precise steering 

in terrains and obstacles.
ÅAlso complex approaches 

to dexterity tasks.


