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Repeatable Maneuvering and Payload Functionality Tests 
Safety | Capabilities | Proficiency
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Introduction

Remotely operated aerial systems enable emergency 
responders to perform extremely hazardous tasks from 
safer stand-off distances. The U.S. National Institute of 
Standards and Technology is leading an international effort 
to develop standard test methods to help manufacturers, 
procurement professionals, and users objectively evaluate 
system capabilities and remote pilot proficiency to align 
with mission requirements. This improves the safety and 
effectiveness of emergency responders as they save lives 
and protect property in our communities

The first step toward credentialing remote pilots is to get 
everybody onto the same measuring stick. That’s where 
standard test methods can play a key role. These test 
methods for Basic Maneuvering (MAN 1-5) and Payload 
Functionality (PAY 1-5) are being replicated across the 
country and internationally to focus training with 
quantitative measures of remote pilot proficiency. They are 
low cost and easy to replicate so everyone can measure 
their own progress over time and compare their proficiency 
to regional or national averages on similar 
systems. Concurrent test lanes can be set up to enable 
multiple systems and pilots to train or evaluate 
simultaneously. 

They are being standardized through the ASTM 
International Standards Committee on Homeland Security 
Applications; Response Robots (ASTM E54.09). They are also 
referenced as Job Performance Requirements in 
the National Fire Protection Association Standard for Small 
Unmanned Aircraft Systems Used For Public Safety 
Operations (NFPA 2400) and the ASTM Standard Guide for 
Training for Remote Pilot in Command of Unmanned 
Aircraft Systems Endorsement (ASTM F38.03 F3266-18). 

These suites of standard test methods provide common 
measures of capabilities with quantitative results. They can 
be conducted individually, in sequences, or embedded into 
operational training scenarios as repeatable and 
reproducible tasks with scores to augment qualitative 
assessments. Organizations using these tests set their own 
thresholds of acceptable system and pilot performance to 
align with their airspace, environment, and mission 
complexities. But those decisions are easier to make and 
trust when they’re based on quantitative performance data 
captured within standard test methods.

Basic Maneuvering (MAN 1-5) and Payload Functionality (PAY 1-5)
Safety | Capabilities | Proficiency
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Assemble the Stands 

8. Attach four 5x10x30cm (2x4x12in) legs even with the top of the 10x10x15cm (4x4x6in) center post using two 
7.5cm (3in) washer head screws each.  Before affixing to the center post, start both screws into the legs at a 
45-degree angle near one tip. 

9. Attach the top bucket with its handle using two 7.5cm (3in) washer head screws into the end grain of the 
center post.  The top bucket handle is the carry handle for the assembled omni stand. 

10. Attach the angled buckets touching the center bucket to support it when stacked.  Use two 4cm (1-1/2in) 
washer head screws through the top and bottom of the inscribed ring so they hide somewhat. 

 
 

             
Figure 10: The total build time for a single lane should be 2-3 hours. 

       
 
 

  

STOW IN STACKS
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Scalable for Indoor/Outdoor Use
Open Test Lane
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Scalable for Indoor/Outdoor Venues
Open Test Lane
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Scalable for Indoor/Outdoor Venues
Open Test Lane
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Scalable Lanes for Indoors and Outdoors
Open Test Lane
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Edits to the Forms – Partial Credit for Partial Alignments
Open Test Lane
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Positive Aircraft Control (Part 107 Skills Test?)
Open Test Lane

Position
MAN/PAY 1
• Hover stably
• Basic maneuvers
• Land accurately
• 20 Buckets in 1 lap
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Traverse 
(MAN 2 | PAY 2)

Traverse
MAN/PAY 2
• Fly sideways along a line
• Left and right directions
• Land accurately
• 20 Buckets in 2 laps

Basic Proficiency Evaluation for Remote Pilots (Part 107 Skills Test?)
Open Test Lane
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Simulated Versions Could Be Widely Implemented
Use Case Examples

Zephyr Drone 
Simulator
Little Arms Studio & 
Clemson Univ.

DJI Drone
Simulator

Demo
Version
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Conduct Tests Two Ways
Open Test Lane
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Bucket Stands
Each lane uses (4)  omni-directional bucket stands, a 
Launch/Land Platform, and a measuring taps 
centerline. The parts for each stand include:

[1] 4x4x6in center post
[4] 2x4x12in legs with 45deg taper both ends
[5] 2-gallon white buckets (8in diameter)
10] 3in screws to affix the legs – 2 per leg at top
[5] 1in screws to affix the buckets
[4] Slotted leg extensions
[8] ¼-20 x 2in hanger bolts and wing nuts for the

leg extensions to slide on and tighten
[15] 8in diameter weatherproof stickers

(see website to download the sticker files)
[4] Big numbers 1-1-1-1 inside the top bucket
[4] Big letters A-B-C-D around the top bucket
[5] Acuity targets A-B-C-D inside bottom of all
[2] Perch acuity targets inside and bottom of A

.

The bucket stands are adjusted to vertical using the slotted leg extensions so the angled buckets are at 45 degrees.

Stickers inside each bucket have a GREEN INSCRIBED RING 
to guide alignment and a visual acuity target with 
increasingly small Concentric Cs gaps to identify the 
correct (1 of 8) orientations.

TOP
( T )

( B )
BOTTOM 

( TR ) TOP RIGHT

( R ) RIGHT

( BR ) BOTTOM RIGHT

TOP LEFT ( TL )

LEFT  ( L )

BOTTOM LEFT ( BL )

A

 Gap size (mm) Gap size (inches) Equivalent Avg. Human vision at 6 m (20 !) 
 40 mm 1.58 in 4.5 % 
 16 mm 0.63 in 11 % 
 6.4 mm 0.25 in 28 % 
 2.6 mm 0.10 in 70 % 
 1.0 mm 0.04 in 180 % 
 0.41 mm 0.016 in 440 % 

For accurate calibration, the outer diameter of the largest Landolt C optotype should be 200 mm (7.9 in). 
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Nested Landolt C Vision Test Chart
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ALIGNED (5 PTS)

Align with each bucket long enough to capture a 
single alignment image (NO ZOOM) showing the 
green ring inside the bucket. Score 5 points for a 

continuous green ring or 1 point for a partial. Similar 
scoring for accurate or partial landings.

Align with each bucket long enough to capture a 
single alignment image (NO ZOOM) AND a single 
acuity image of each target (MAX ZOOM). Score 1 
point for each correct identification of the 5 
increasingly small Concentric C gap directions.

Basic Maneuvering (MAN)
ALIGN WITH BUCKETS AND LAND ACCURATELY

Payload Functionality (PAY) 
ALIGN AND IDENTIFY ACUITY TARGETS

20 ALIGNMENTS TOTAL UP TO 100 POINTS 20 TARGETS TOTAL UP TO 100 POINTS

Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 

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

Montgomery County Police Drone Training & Evaluation Facility
Safety | Capabilities | Proficiency

DOJ/DHS National Unmanned Aircraft Systems Program Evaluation, August 2020
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B
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DUAL BUCKET 
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AT 2 M (6 FT) 
PROXIMITY TO 
OBSTACLES

LENGTH: 15 M  (50 FT) LENGTH: 7.5 M  (25 FT)

ACCURATE (5 PTS)
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BLACK BUCKETS & COLOR RINGS 
EMBEDDED INTO SCENARIOS
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Payload Functionality Trials Add Operational Workload During Alignments
Open Test Lane

Camera Pointing, Zooming, and Exposure Control
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Figure 35) The appropriate lane spacing for a specific drone should be primarily based on the optics of the 
drone.  The remote pilot should be able to identify at least one concentric ring (more is better) in a visual acuity 
target viewed from 2S altitude. The camera field of view should show no more than roughly 10 bucket diameters 
across the width to ensure easy alignments. Visibly larger buckets in the field of view are much easier to score 
reliably. Drones with limited zoom cameras should use shorter lane spacings as appropriate.  
 

8.3 Prepare the Remote Pilot: 

(a) The remote pilot should practice the tests many times before performing a trial, so the procedures and 

most effective techniques are well known.  Some instruction can be provided during the trial by a visual 

observer or proctor as a reminder of the sequence of maneuvers by simply reading the next procedural 

step as written on the form.  

(b) The remote pilot shall verbally announce each bucket alignment as they capture a single alignment image.  

The images will be scored after the trial. If more than one image is mistakenly captured, the first image 

in the series will be used.  If images cannot be captured by the system, a secondary camera can capture 
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FLIGHT LINE

4
z

LAUNCH | LAND

3
2

1S

S

S

S

5(S)
ALTITUDE 2(S)

S

Choose Appropriate Lane Spacing (S)

LEFT) Stickers inside each bucket have a GREEN INSCRIBED RING to guide alignment and a visual acuity target with 

increasingly small Concentric Cs gaps to identify the correct (1 of 8) random orientations.  CENTER) This is close enough to 

be certain of a completely inscribed GREEN ring and the largest visual acuity gap orientation. CENTER) RIGHT)  The bucket 

target should appear to be at least  1/10 of the overall display width or larger. 

An appropriate lane spacing is when a 2(S) hover allows reading at least the outer concentric C target two stands away.

TOP
( T )

( B )
BOTTOM 

( TR ) TOP RIGHT

( R ) RIGHT

( BR ) BOTTOM RIGHT

TOP LEFT ( TL )

LEFT  ( L )

BOTTOM LEFT ( BL )

A

 Gap size (mm) Gap size (inches) Equivalent Avg. Human vision at 6 m (20 !) 
 40 mm 1.58 in 4.5 % 
 16 mm 0.63 in 11 % 
 6.4 mm 0.25 in 28 % 
 2.6 mm 0.10 in 70 % 
 1.0 mm 0.04 in 180 % 
 0.41 mm 0.016 in 440 % 

For accurate calibration, the outer diameter of the largest Landolt C optotype should be 200 mm (7.9 in). 
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Nested Landolt C Vision Test Chart
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Recon
MAN/PAY 5

• Sustain speed over a line
• Establish hovers over objects
• S altitude, 160(S) distance
• 20 alignments in 5 laps

MAN: Align only
5 minutes / 100 points

PAY: Align and Identify
10 minutes / 100 points

Spiral 
MAN/PAY 4

• Fly freely to inspect objects
• Any proximity (use zooms)
• Any altitude
• 20 alignments in 1 lap

MAN: Align only
5 minutes / 100 points

PAY: Align and Identify
10 minutes / 100 points

Orbit  
MAN/PAY 3

• Orbit to identify objects
• Left and right directions
• S and 2(S) altitudes
• 20 alignments in 4 laps

MAN: Align only
5 minutes /100 points

PAY: Align and Identify
10 minutes / 100 points

Traverse
MAN/PAY 2

• Fly sideways along a line
• Left and right directions
• Landing accuracy
• 20 alignments in 2 laps

MAN: Align only
5 minutes / 100 points max

PAY: Align and Identify
10 minutes / 100 points

Position
MAN/PAY 1

• Hover stably
• Basic maneuvers
• Landing accuracy
• 20 alignments in 1 lap

MAN: Align only
5 minutes / 100 points

PAY: Align and Identify
10 minutes / 100 points

500 PTS

500 PTS

Circuit Training with Scores
Open Test Lane

*If your training aircraft has only a fixed camera, or limited range of motion, align with as many buckets as possible. Proficiency is compared using similar aircraft. 

IDENTIFY ACUITY TARGETS 
Align with 20 buckets long enough to capture a single
alignment image (NO ZOOM) and a single acuity image 
(MAX ZOOM) to identify the 5 increasingly small 
Concentric C gap directions.

PAYLOAD FUNCTIONALITY BASIC MANEUVERING
ALIGN WITH BUCKETS 

Align with 20 buckets long enough to capture a single 
image (NO ZOOM) showing a continuous green ring 

inside the bucket to determine alignment.  
The numbers/letters are bucket identifiers. 
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S

Choose Appropriate Lane Spacing (S)

LEFT) Stickers inside each bucket have a GREEN INSCRIBED RING to guide alignment and a visual acuity target with 

increasingly small Concentric Cs gaps to identify the correct (1 of 8) random orientations.  CENTER) This is close enough to 

be certain of a completely inscribed GREEN ring and the largest visual acuity gap orientation. CENTER) RIGHT)  The bucket 

target should appear to be at least  1/10 of the overall display width or larger. 

An appropriate lane spacing is when a 2(S) hover allows reading at least the outer concentric C target two stands away.

TOP
( T )

( B )
BOTTOM 

( TR ) TOP RIGHT

( R ) RIGHT

( BR ) BOTTOM RIGHT

TOP LEFT ( TL )

LEFT  ( L )

BOTTOM LEFT ( BL )

A

 Gap size (mm) Gap size (inches) Equivalent Avg. Human vision at 6 m (20 !) 
 40 mm 1.58 in 4.5 % 
 16 mm 0.63 in 11 % 
 6.4 mm 0.25 in 28 % 
 2.6 mm 0.10 in 70 % 
 1.0 mm 0.04 in 180 % 
 0.41 mm 0.016 in 440 % 

For accurate calibration, the outer diameter of the largest Landolt C optotype should be 200 mm (7.9 in). 
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Recon
MAN/PAY 5

• Sustain speed over a line
• Establish hovers over objects
• S altitude, 160(S) distance
• 20 alignments in 5 laps

MAN: Align only
5 minutes / 100 points

PAY: Align and Identify
10 minutes / 100 points

Spiral 
MAN/PAY 4

• Fly freely to inspect objects
• Any proximity (use zooms)
• Any altitude
• 20 alignments in 1 lap

MAN: Align only
5 minutes / 100 points

PAY: Align and Identify
10 minutes / 100 points

Orbit  
MAN/PAY 3

• Orbit to identify objects
• Left and right directions
• S and 2(S) altitudes
• 20 alignments in 4 laps

MAN: Align only
5 minutes /100 points

PAY: Align and Identify
10 minutes / 100 points

Traverse
MAN/PAY 2

• Fly sideways along a line
• Left and right directions
• Landing accuracy
• 20 alignments in 2 laps

MAN: Align only
5 minutes / 100 points max

PAY: Align and Identify
10 minutes / 100 points

Position
MAN/PAY 1

• Hover stably
• Basic maneuvers
• Landing accuracy
• 20 alignments in 1 lap

MAN: Align only
5 minutes / 100 points

PAY: Align and Identify
10 minutes / 100 points

500 PTS

500 PTS

Circuit Training with Scores
Open Test Lane

*If your training aircraft has only a fixed camera, or limited range of motion, align with as many buckets as possible. Proficiency is compared using similar aircraft. 

IDENTIFY ACUITY TARGETS 
Align with 20 buckets long enough to capture a single
alignment image (NO ZOOM) and a single acuity image 
(MAX ZOOM) to identify the 5 increasingly small 
Concentric C gap directions.

PAYLOAD FUNCTIONALITY BASIC MANEUVERING
ALIGN WITH BUCKETS 

Align with 20 buckets long enough to capture a single 
image (NO ZOOM) showing a continuous green ring 

inside the bucket to determine alignment.  
The numbers/letters are bucket identifiers. 
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Position Test (MAN/PAY 1)
Open Test Lane
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9. Procedures 
9.1 POSITION (MAN/PAY 1) 

 

 

 
Figure 36) POSITION flight path. 
 

POSITION trials evaluate basic flight maneuvers between designated hover positions, orientations, and 

altitudes along the lane centerline to demonstrate positive aircraft control at all times. The drone performs a 

series of maneuvers including climb, descend, yaw, pitch, and roll to simultaneously align with two buckets in 

each position, orientation, and altitude. The aircraft then lands centered on the platform with the chassis or any 

ground contact within a 30 cm (12 in) radius circle. Each alignment requires capturing a single image for scoring 

after the trial. A complete trial includes 1 lap through 10 positions with 20 designated bucket alignments and 

landings scoring up to 100 maneuvering points.  Separate Payload Functionality scores totaling up to 100 acuity 

points are based on the number of acuity target gaps correctly identified during each alignment. 

 

FLIGHT LINE

4

z

zz

ALTITUDE S

START | END

3
2

1

5(S)ALTITUDE 2(S)

S

S

S

S

S

POSI
TION

MAN/PAY 1

13

• Hover stably in designated positions and orientations.
• Align with tow buckets simultaneously at each position.
• Maneuver between positions at altitudes S and 2(S).
• Land accurately facing the omni stands.
• Complete 20 alignments and targets in 1 lap.
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Traverse Test (MAN/PAY 2)
Open Test Lane
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9.2 TRAVERSE (MAN/PAY 2) 

 

 
Figure 37) TRAVERSE flight path 
 

TRAVERSE trials evaluate drones flying sideways parallel to objects while looking forward to identify 

features as if along a building, woods line, truck/bus, etc.  The drone flies at altitude (S) to complete two laps in 

both directions around the omni bucket stands to align with the designated buckets. The drone also lands centered 

on the platform with the chassis or any ground contact within a 30 cm (12 in) radius circle. Each alignment 

requires capturing a single image for scoring after the trial. A complete trial includes 2 laps with 20 designated 

bucket alignments and landings scoring up to 100 maneuvering points. Separate Payload Functionality scores 

totaling up to 100 acuity points are based on the number of acuity target gaps correctly identified during each 

alignment. 
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• Maintain altitude S throughout.
• Fly sideways along the centerline at a distance S.
• Traverse leftward and rightward to align with angled buckets.
• Complete 20 alignments and targets in 2 laps.  
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9.3 ORBIT (MAN/PAY 3) 

 

 

Figure 38) ORBIT flight path.  
 

ORBIT trials evaluate drones flying circular flight paths at different altitudes around objects while looking 

inward to identify features on all four sides.  The drone orbits at altitude 2(S) in both directions then altitude (S) 

in both directions to align with the designated buckets. Each orbit starts with an initial downward bucket 

alignment to check the radius before proceeding leftward and rightward. Accurate landings are not included. 

Each alignment requires capturing a single image for scoring after the trial. A complete trial includes 4 orbits 

with 20 designated alignments scoring up to 100 maneuvering points. Separate Payload Functionality scores 

totaling up to 100 acuity points are based on the number of acuity target gaps correctly identified during each 

alignment. 
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T
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Orbit Test (MAN/PAY 3)
Open Test Lane

• Orbit around omni stand #3 at S and 2(S) altitudes.
• Check radius downward at the start of each orbit.
• Orbit leftward and rightward to align with angled buckets.
• Complete 20 alignments and targets in 4 orbits.



Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 

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

- 53 - 

Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 

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

9.4 INSPECT (MAN/PAY 4) 

 

Figure 39) INSPECT flight path.   
 

INSPECT trials evaluate drones flying in closer proximity around objects to inspect detailed features on the 

top and all sides.  The drone flies at altitude 1/2(S) all around each omni bucket stand to align with the designated 

buckets. Inspection tasks start on top then rotate around the objects in alternating clockwise and counter 

clockwise directions. Accurate landings are not included. Each alignment requires capturing a single image for 

scoring after the trial. A complete trial includes 4 omni bucket stand with 20 designated alignments scoring up 

to 100 maneuvering points. Separate Payload Functionality scores totaling up to 100 acuity points are based on 

the number of acuity target gaps correctly identified during each alignment. 
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Inspect Test (MAN/PAY 4)
Open Test Lane

• Maintain ½(S) altitude throughout.
• Alternate leftward and rightward around each omni stand.
• Fly freely between omni stands. 
• Complete 20 alignments and targets in 1 lap.
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9.5 RECON (MAN/PAY 5) 

 

Figure 40) RECON flight path.  
 

RECON trials evaluate drones flying straight and level down range to establish stable hovers over objects 

in open space to perform reconnaissance tasks.  The drone flies at altitude (S) at a sustainable speed directly over 

the lane centerline to align with designated buckets and the landing at each end of the lane. The down range 

reconnaissance tasks include looking straight down on the objects in different orientations and at an angle. A 

complete trial covers a total distance of 80(S) with moving (non-stop) alignments over the angled buckets along 

the centerline helping to identify deviations from the intended path and encourage consistency. During the 

straight and level flight path maintain a downward angled camera view seeing just above the horizon to watch 

the angled bucket alignments along the flight path. Accurate landings are not included. Each hovering alignment 

requires capturing a single image for scoring after the trial (moving alignments provide guidance but are not 
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Recon Test (MAN/PAY 5)
Open Test Lane

• Maintain S altitude throughout.
• Sustain speed down range over the centerline omni stand #4.
• Align downward, then rotate 180°, then align downward again. 
• Sustain speed up range over the centerline to the Launch/Land.
• Align downward, then rotate 180°, then align downward again. 
• Complete 20 alignments and targets in 5 laps. 
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• Sustain speed over a line
• Establish hovers over objects
• S altitude, 160(S) distance
• 20 alignments in 5 laps

MAN: Align only
5 minutes / 100 points

PAY: Align and Identify
10 minutes / 100 points

Spiral 
MAN/PAY 4

• Fly freely to inspect objects
• Any proximity (use zooms)
• Any altitude
• 20 alignments in 1 lap

MAN: Align only
5 minutes / 100 points

PAY: Align and Identify
10 minutes / 100 points

Orbit  
MAN/PAY 3

• Orbit to identify objects
• Left and right directions
• S altitude
• 20 alignments in 4 laps

MAN: Align only
5 minutes /100 points

PAY: Align and Identify
10 minutes / 100 points

Traverse
MAN/PAY 2

• Fly sideways along a line
• Left and right directions
• Landing accuracy
• 20 alignments in 2 laps

MAN: Align only
5 minutes / 100 points max

PAY: Align and Identify
10 minutes / 100 points

Position
MAN/PAY 1

• Hover stably
• Basic maneuvers
• Landing accuracy
• 20 alignments in 1 lap

MAN: Align only
5 minutes / 100 points

PAY: Align and Identify
10 minutes / 100 points

500 PTS

500 PTS

Circuit Training with Scores
Open Test Lane

*If your training aircraft has only a fixed camera, or limited range of motion, align with as many buckets as possible. Proficiency is compared using similar aircraft. 

IDENTIFY ACUITY TARGETS 
Align with each bucket long enough to capture a single 
alignment image (NO ZOOM) AND a single acuity 
image of each target (MAX ZOOM). Score 1 point for 
each correct identification of the 5 increasingly small 
Concentric C gap directions.

PAYLOAD FUNCTIONALITY BASIC MANEUVERING
ALIGN WITH BUCKETS 

Align with each bucket long enough to capture a 
single alignment image (NO ZOOM) showing the 
green ring inside the bucket. Score 5 points for a 

continuous green ring or 1 point for a partial. Similar 
scoring for accurate or partial landings
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Track Scores Over Time
Open Test Lane

18

Download Forms Books Here

12

1
2

3

4

z

z

FREE FLIGHT

z

z

z

CW
CCW

CW

CCW

LAND

S

S

S

S

S

FLIGHT LINE

1
2

3

FLIGHT LINE

4

START | END

S

S

S

S

S

5(S)
ALTITUDE S

Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 

Response Robots (E54.09)  |  Website: RobotTestMethods.nist.gov
18

1
2

3

FLIGHT LINE

4

ALTITUDE S

START | END

5(S)

S

S

S

S

S

Traverse 
(MAN 2 | PAY 2)

1
2

3

FLIGHT LINE

4

z

z

ALTITUDE X

FLY STRAIGHT AND LEVEL OVER THE LANE CENTERLINE

START | END

ALIGN

NON-STOP NO
N-
ST
OP

NON-STOP

NO
N-
ST
OP NO
N-
ST
OP

NON-STOP

z

S

S

S

S

S

5(S)

S

ALIGN

CW

CCW

Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 

Response Robots (E54.09)  |  Website: RobotTestMethods.nist.gov
14

Position 
(MAN 1 | PAY 1)

FLIGHT LINE

4

z

zz

ALTITUDE S

START | END

3
2

1

5(S)

ALTITUDE 2(S)

S

S

S

S

S

1
2

3

4

z

z

FREE FLIGHT

z

z

z

CW
CCW

CW

CCW

LAND

S

S

S

S

S

FLIGHT LINE

Recon

Spiral 

Orbit  

Traverse

Position

19
1

2
3

FLIGHT LINE

4

z

z

ALTITUDE S

FLY STRAIGHT AND LEVEL OVER THE LANE CENTERLINE

START | END

ALIGN

NON-STOP NO
N-
ST
OP

NON-STOP

NO
N-
ST
OP NO
N-
ST
OP

NON-STOP

z

S

S

S

S

S

5(S)

S

ALIGN

CW

CCW

RECO
N

MAN/PAY 5

FLIGHT LINE

4
z

START | END

3
2

1

5(S)

S

S

S

S

S

ALTITUDE ½( S)
2

3 4

5

1
2

5 4

3
CW

CCW

1

CCW
1

2

5 4

3

2

3 4

5

CW
1INSPE

CT

MAN/PAY 4

1
2

3

FLIGHT LINE

4

ALTITUDE S

START | END

5(S)

S

S

S

S

S

1A

1B

2B

3B 3C

3D

2D

1D

TRAV
ERSE

MAN/PAY 2

FLIGHT LINE

4

z

zz

ALTITUDE S

START | END

3
2

1

5(S)ALTITUDE 2(S)

S

S

S

S

S

POSI
TION

MAN/PAY 1

1
2

3

FLIGHT LINE

4
ALTITUDE 2(S)

START | END

S

S

S

S

S

5(S
)

ALTITUDE S
#2 & 3A

3B 3C

3D

#1 & 3A

3B
3C

3D

ORBI
T

MAN/PAY 3



Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 

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

20

Scoring Metrics for Test Trials
Open Test Lane

1. Completeness (Primary)
If you can’t finish a trial without faults, just keep track of how far into the trial 
sequence you get until you’re reliably finishing the trials. 

2. Score (Secondary)
For complete trials, you can start tracking your scores over time to find the average 
of the most recent five trials.  That’s a good indication of your proficiency that can 
be compared to others using similar systems in similar test lanes.

3. Efficiency (Optional)
If two systems or pilots are consistently completing trials, and their average scores 
are perfect, then the average elapsed time of the last 5 trials can help identify the 
most efficient systems or pilots exhibiting the most effective techniques.   
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Related Scenarios with the Same Scoring Tasks
Open Scenarios

WIDE AREA SEARCH URBAN AREA SEARCH VEHICLE IDENTIFICATION
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Standard Test Lanes Lead To Related Scenarios
Safety | Capabilities | Proficiency
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All scenarios have 20 targets for up to 100 pts each



Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 

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

Wide Area Search from a Designated Altitude with the Same Scoring Tasks
Open Scenarios
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Figure 9) LEFT: An Open Test Lane with 3 m (10 ft) spacing and alternating white and black omni bucket 
stands for the Payload Functionality variant of the tests. RIGHT: Multiple test lanes set up to be managed by 
a single Proctor helping teams of pilots and their visual observers learn to fly the paths and fill out the forms 
correctly. RIGHT: A 6 m (20 ft) lane spacing set up to be more relevant for some scenarios. 
 
 

Open Scenario: Wide Area Search 
Quad Screen Trial Video Example - Wide Area Search 

 
The Open Test Lane evaluates flight paths to identify objects from safe altitudes in open environments. 
Related scenarios include wide area searches such as this simulated plane crash site that used all the same 
omni bucket stands from the Open Test Lane. There are 20 targets overall, each with 5 increasingly small 
features to identify for a total of up to 100 points available for a complete trial. This enables comparison of 
scores for pilots and aircraft that can reliably perform the various bucket alignments and identify the smallest 
visual/thermal acuity features across all available acuity targets. The trial time limit is typically set to 20 
minutes to remain within one battery charge and to maintain a schedule throughout the day for multiple 
pilots.  Time limited trials also enable direct comparisons of scores for completeness and efficiency. Only 
scores using similar aircraft and trial times are directly comparable to evaluate pilot proficiency, but a variety 
of different aircraft can be used to compare overall scores and ease of use. 
 

   
Figure 10) LEFT: The wide area search was this simulated plane crash site across several acres. RIGHT: There 
was also a separate vehicle identification scenario on a dirt road near trees. 
 

WHITE BUCKET ALIGNMENTS 

BLACK BUCKET ALIGNMENTS 
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Scoring Tasks Are Placed with Objects of Interest
Open Scenarios
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Vehicle Identification From a Designated Altitude (Plus Perches Front & Rear)
Open Scenarios
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objects. All targets are on the exterior of the vehicle to eliminate potential variations in scoring due to 
interior target obstructions, window glare, tinting, etc. Interior target identifications can be considered 
bonus points because they are less comparable across trials due to changes in sunlight.  
 

        
Figure 12) LEFT: The Open scenario for vehicle identification includes a flight path with a chosen orbit radius, 
altitude, and perch positions based on the height of surrounding obstacles, the intended mission 
requirements, the aircraft’s zoom capability, etc. Any orbit can be used, but only trials with similar orbits and 
trial times are comparable. RIGHT: The recipe for embedding 20 visual/thermal acuity targets. 
 
 

OBSTRUCTED TEST LANES 
 

The Obstructed Test Lanes enable remote pilots to fly safe and repeatable flight paths to inspect objects 
within close proximity to obstructions.  They include a comprehensive set of 5 different tests that guide 
remote pilots through various standoff positions, orientations, and perches at 2-3 m (6-10 ft) from objects. 
They can be performed outdoors or indoors to control lighting, weather, and access to the Global Positioning 
System (GPS). 

    
Figure 13) LEFT: The Obstructed Test Lanes are typically set up in order of increasing difficulty left to right as 
Perch, Wall, Ground, Alley, and Post. RIGHT: The Post test shown requires circumnavigating all the way 

A1 – FRONT SIDE OMNI B1 – PASSENGER SIDE OMNI

C1 – REAR OMNID1 – DRIVER’S SIDE OMNI
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FRONT PERCH
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1 A1 – FRONT SIDE  – ROOFTOP OMNI BUCKET                                               

2 A2 – FRONT SIDE – WINDSHIELD CENTER FOR INTERIOR OBJECTS                

3 A3 – FRONT SIDE – VIN #                                             

4 A4 – FRONT SIDE – LICENSE PLATE                                          

5 A5 – FRONT SIDE – PERCH POSITION UNDERBODY BUCKET                

6 B1 – PASSENGER SIDE – ROOFTOP OMNI BUCKET                                   

7 B2 – PASSENGER SIDE – FRONT WINDOW FOR INTERIOR OBJECTS                                                      

8 B3 – PASSENGER SIDE – REAR WINDOW FOR INTERIOR OBJECTS                                                     

9 B4 – PASSENGER SIDE – EXTERIOR FEATURE OR SURROUNDING GROUND                                                     

10 B5 – PASSENGER SIDE – EXTERIOR FEATURE OR SURROUNDING GROUND                                                   

11 C1 – REAR SIDE – ROOFTOP OMNI BUCKET                                                 

12 C2 – REAR SIDE – WINDOW CENTER FOR INTERIOR OBJECTS                         

13 C3 – REAR SIDE – LICENSE PLATE                                                                         

14 C4 – REAR SIDE – EXTERIOR FEATURE OR SURROUNDING GROUND                                                                

15 C5 – REAR SIDE – PERCH POSITION UNDERBODY BUCKET               

16 D1 – DRIVER SIDE – ROOFTOP OMNI BUCKET                                         

17 D2 – DRIVER SIDE – FRONT WINDOW FOR INTERIOR OBJECTS                  

18 D3 – DRIVER SIDE – REAR WINDOW FOR INTERIOR OBJECTS                                                          

19 D4 – DRIVER SIDE – EXTERIOR FEATURE OR SURROUNDING GROUND                                                        

20 D5 – DRIVER SIDE – EXTERIOR FEATURE OR SURROUNDING GROUND                                                            

PERCH WALL GROUND ALLEY 
POST 
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Other Related Scenarios with the Same Scoring Tasks
Open Scenarios
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Other Related Scenarios with the Same Scoring Tasks
Open Scenarios
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Other Related Scenarios with the Same Scoring Tasks
Open Scenarios

CARGO BAY EXTRA 10 TARGETS

VIN NUMBER, INTERIOR 

UNDERBODY

LICENSE PLATES

20 COLOR CONCENTRIC C VISUAL 
ACUITY TARGETS = 100 PTS MAX

EXTRA POINTS AVAILABLE FOR 
LOCATION ACCURACY OF TOP 
NUMBER BUCKET AND CORRECT 
COLORS ALL AROUND

*If your training aircraft camera has a limited range of motion, align with as many buckets as possible. 
Pilot proficiency should only be compared using similar systems. 
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Other Related Scenarios with the Same Scoring Tasks
Open Scenarios
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Obstructed Scenario: Flooded House and Collapsed Bridge  
Quad Screen Trial Video Example - Flooded House Scenario 
 
Several houses were submerged with victims on the roof and others in the water nearby.  The tasks to 
perform included delivery of personal floatation devices to those stranded on the roof, searching in 
windows for survivors, and identifying/tracking moving swimmers.  The omni bucket apparatuses replaced 
the actors as objects to identify and the landing served as target for the dropped payload accuracy.   
 

     
Figure 30) Victims on the rooftop of a flooded house were replaced with omni bucket stands to perform 
identification tasks and a landing was used as an accuracy target for dropping a personal floatation device. 
 

     
Figure 31) LEFT: Other inspection tasks required the drone to hover low above the water to look in windows 
and doors. The two positions and orientations designated by the white and black pairs of buckets guided 
the pilot to completely inspect the floating mattress looking for survivors (visual or thermal).  RIGHT: Similar 
window inspection tasks were located under a more difficult covered porch near a door.  That’s where 
underwater versions of these same tests were embedded for underwater system reconaissance. 
 

The omni stand is where the 
live victims were located. 

The landing was the 
co-located drop target.
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These More Difficult Detailed Inspection Tasks 
Were Mixed In For Drones or Aquatic Systems

Open Scenarios
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Obstructed Scenario: Flooded House and Collapsed Bridge  
Quad Screen Trial Video Example - Flooded House Scenario 
 
Several houses were submerged with victims on the roof and others in the water nearby.  The tasks to 
perform included delivery of personal floatation devices to those stranded on the roof, searching in 
windows for survivors, and identifying/tracking moving swimmers.  The omni bucket apparatuses replaced 
the actors as objects to identify and the landing served as target for the dropped payload accuracy.   
 

     
Figure 30) Victims on the rooftop of a flooded house were replaced with omni bucket stands to perform 
identification tasks and a landing was used as an accuracy target for dropping a personal floatation device. 
 

     
Figure 31) LEFT: Other inspection tasks required the drone to hover low above the water to look in windows 
and doors. The two positions and orientations designated by the white and black pairs of buckets guided 
the pilot to completely inspect the floating mattress looking for survivors (visual or thermal).  RIGHT: Similar 
window inspection tasks were located under a more difficult covered porch near a door.  That’s where 
underwater versions of these same tests were embedded for underwater system reconaissance. 
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Other Related Scenarios with the Same Scoring Tasks
Open Scenarios  
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Figure 32) A floating omni bucket task was pulled through the water by a remotely controlled rescue device 
to represent floating or swimming victims. It provided a moving object for the drone to identify on all sides. 
 

   
Figure 33) The flashflood bridge collapse included an overturned school bus and vehicles requiring a 
comprehensive search for survivors. 
 
 

Obstructed Scenario: Night Operations House Surveillance and Search 
 
This scenario was actually conducted the week prior at a different event, but nicely augments all of the 
scenarios above. This house surveillance at night used two sets of horizontal and vertical Obstructed test 
apparatuses on all four sides of the house, guiding the remote drone pilot to safe locations among a variety 
of very difficult obstacles such as the overhanging roof, trees, shrubs, power lines, shrubs, etc. A set of 5 
vertical test apparatuses with 10 positions and orientations were attached to all sides of the house totaling 
100 points. A set of and 5 horizontal test apparatuses with 10 positions and orientations were also placed 
on or near objects of interest around the house for another 100 points.   
 

Moving omni objects to 
identify and track
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Trifold with Form and new Checkride Scoresheet
Open Test Lane and Related Scenarios
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Page 61Version: 2020B9 
Open Test Lane and Scenarios
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Standard Lanes and Repeatable Scenario Scores
Open Test Lane
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5 Different Tests – Simulated and Physical
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ASTM International Standards Committee on Homeland Security Applications; 
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1
2

3

FLIGHT LINE

4

ALTITUDE S

START | END

5(S)

S

S

S

S

S

Traverse 
(MAN 2 | PAY 2)

Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 

Response Robots (E54.09)  |  Website: RobotTestMethods.nist.gov
14

Position 
(MAN 1 | PAY 1)

FLIGHT LINE

4

z

zz

ALTITUDE S

START | END

3
2

1

5(S)

ALTITUDE 2(S)

S

S

S

S

S

Inspect

MANUEVERING SCORE: Circle the bucket number for full alignments (5 pts), or write a “1” over the bucket number for partial alignments (1 pt), or ”X”  
through the bucket number for missed buckets (0 pts).  PAYLOAD SCORE: Circle correctly identified gap orientations using the answer key (1 pt each).

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LANE SPACING (S)

10 FT    20 FT    30 FT

_____ FT

(CIRCLE ONE OR FILL IN)

Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 

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

Standard Lanes and Repeatable Scenario Scores
Open Test Lane

VEHICLE INSPECTION DHS Responder Familiarization Exercise

ROOTOP 

FLUSH

OBSTACLE / SUNNY

RECESSED

OPEN / SUNNY

OPEN / SHADY

CONFINED

WIDE AREA SEARCH BUILDING EXTERIOR SEARCH

REMOTE PILOT TRAINING – CANADIAN POLICE COLLEGE, ONTARIO, CANADA

20 DOWNWARD 20 FORWARD20 EXTERIOR/INTEROR = 100 PTS20 OMNI TARGETS = 100 PTS

30

Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 
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Standard Lanes and Repeatable Scenario Scores
Open Test Lane

VEHICLE INSPECTION DHS Responder Familiarization Exercise

ROOTOP 

FLUSH

OBSTACLE / SUNNY

RECESSED

OPEN / SUNNY

OPEN / SHADY

CONFINED

WIDE AREA SEARCH BUILDING EXTERIOR SEARCH

REMOTE PILOT TRAINING – CANADIAN POLICE COLLEGE, ONTARIO, CANADA

20 DOWNWARD 20 FORWARD20 EXTERIOR/INTEROR = 100 PTS20 OMNI TARGETS = 100 PTS

30

4 Omni Stands (20 Buckets)
TOTAL 100 pts

1 Omni Stand + 16 Exterior Targets
TOTAL 100 pts

4 Omni Stands (20 Buckets)
TOTAL 100 pts

WIDEA AREA URBAN AREA VEHICLE

INTERFACE
ONLY

BACK TO LANE
MANDATORY V.O.

LINE OF
SIGHT

FACING LANE 
OPTIONAL V.O.

Robot Make:  ___________________________

Robot Model: ___________________________

Robot Config: ___________________________

Pilot Code : _______           VO Code: : ______

Facility : ___________________________

YYYY-MM-DD : ___________________________

Time (2400): _______________ Lane #: ______

POINTS

POINT

POINT

Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 

Response Robots (E54.09)  |  Website: RobotTestMethods.nist.gov
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Edits to the Forms – Partial Credit for Partial Alignments
Open Test Lane

5

1

PARTIAL

PARTIAL

ALIGNED

POINTS

POINTS

POINTS

1

25

1A

1A

BROKEN

BROKEN

5

1

1

ALIGNED

1
2

3

FLIGHT LINE

4

z

z

ALTITUDE S

FLY STRAIGHT AND LEVEL OVER THE LANE CENTERLINE

START | END

ALIGN

NON-STOP NO
N-
ST
OP

NON-STOP

NO
N-
ST
OP NO
N-
ST
OP

NON-STOP

z

S

S

S

S

S

5(S)

S

ALIGN

CW

CCW

FLIGHT LINE

4
z

START | END

3
2

1

5(S)

S

S

S

S

S

ALTITUDE ½( S)
2

3 4

5

1
2

5 4

3
CW

CCW

1

CCW
1

2

5 4

3

2

3 4

5

CW
1

1
2

3

FLIGHT LINE

4
ALTITUDE 2(S)

START | END

S

S

S

S

S

5(S
)

ALTITUDE S
#2 & 3A

3B 3C

3D

#1 & 3A

3B
3C

3D

1
2

3

FLIGHT LINE

4

ALTITUDE S

START | END

5(S)

S

S

S

S

S

1A

1B

2B

3B 3C

3D

2D

1D

FLIGHT LINE

4

z

zz

ALTITUDE S

START | END

3
2

1

5(S)ALTITUDE 2(S)

S

S

S

S

S

Version: 2020B2Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 

Response Robots (E54.09) | Website: RobotTestMethods.nist.gov
v20211129-RKS1
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Page 2Version: 2020B6b

*If your training aircraft camera has a limited range of motion, align with as many buckets as possible. Pilot proficiency is only compared using similar systems. 

Robot Make:  ___________________________

Robot Model: ___________________________

Robot Config: ___________________________

Pilot Code : _______           VO Code: : ______

Facility : ___________________________

YYYY-MM-DD : ___________________________

Time (2400): _______________ Lane #: ______

MAN TOTAL: ____ / 500       PASS FAIL

TIME LIMITPILOT VIEW
EYES ON

FACING LANE 
SOME INTERFACE

OPTIONAL V.O.

BVLOS
BACK TO LANE

INTERFACE ONLY
WITH V.O.

DARK
< 1
LUX

LIGHTING

DAYLIGHT
1000+

LUX

LIGHTED
300+
LUX

OBSTRUCTION

INDOOR

OUTDOOR
GUSTS

_______
MPH

AVERAGE

______
MPH

WIND

(CIRCLE ONE OR FILL IN)(CIRCLE ONE)(CIRCLE ONE)
(CIRCLE ONE)

5
MIN

10
MIN

___
MIN

Elapsed Time :          : :          : :          : :          : :          : :            : :            :

Key:  
2020B

OPEN TEST LANE SCENARIOS
1 Position 2 Traverse 3 Orbit 4 Inspect 5 Recon Search Vehicle ____

An
sw

er
 k

ey
 is

 re
la

tiv
e 

to
 to

p 
of

 im
ag

e 
w

he
n 

in
 th

e 
co

rre
ct

 p
os

iti
on

. 

1 1    T   BL   R   BR   L 1A  TR   B   TR   L   BR 1    T   BL   R   BR   L 1    T   BL   R   BR   L 4    TL   B   TR   R   BR 1    T   BL   R   BR   L A1 T    BL   R    BR   L

2 2A  L   BR   T   TL   R 1B  R   TL   T   BL   B 3A  BR   T   TL   R   BL 1A  TR   B   TR   L   BR       BR   T   BL   L   TL 1A  TR   B   TR   L   BR A2 TR   B    TR   L    BR

3 1    T   BL   R   BR   L 2B  TL   R   TR   L   BR 3B  B   TR   R   BL   T 1B  R   TL   T   BL   B L    B   TR   L   BL   T 1B  R   TL   T   BL   B A3 R    TL   T    BL   B

4 2A  L   BR   T   TL   R 3B  B   TR   R   BL   T 3C  BL   R   BL   T   BR 1C  BR   R   TL   L   BR 1A  TR   B   TR   L   BR 1C  BR   R   TL   L   BR A4 BR   R    TL   L    BR

5 1    T   BL   R   BR   L 3C  BL   R   BL   T   BR 3D  L   TL   R   BR   T 1D  B   TL   R   BL   T 4    TL   B   TR   R   BR 1D  B   TL   R   BL   T A5 B    TL   R    BL   T

6 2A  L   BR   T   TL   R 3D  L   TL   R   BR   T 1    T   BL   R   BR   L 2    BL   T   BR   R   TL       BR   T   BL   L   TL 2    BL   T   BR   R   TL B1 BL   T    BR   R    TL

7 1    T   BL   R   BR   L 2D  TR   B   TL   B   BL 3A  BR   T   TL   R   BL 2A  L   BR   T   TL   R L    B   TR   L   BL   T 2A  L   BR   T   TL   R B2 L    BR   T    TL   R

8 3A  BR   T   TL   R   BL 1D  B   TL   R   BL   T 3D  L   TL   R   BR   T 2D  TR   B   TL   B   BL 1A  TR   B   TR   L   BR 2D  TR   B   TL   B   BL B3 TL   R    TR   L    BR

9 1    T   BL   R   BR   L 1A  TR   B   TR   L   BR 3C  BL   R   BL   T   BR 2C  T   BL   R   TL   B 4    TL   B   TR   R   BR 2C  T   BL   R   TL   B B4 T    BL   R    TL   B

10 2A  L   BR   T   TL   R L    B   TR   L   BL   T 3B  B   TR   R   BL   T 2B  TL   R   TR   L   BR       BR   T   BL   L   TL 2B  TL   R   TR   L   BR B5 TR   B    TL   B    BL

11 2    BL   T   BR   R   TL 1A  TR   B   TR   L   BR 2    BL   T   BR   R   TL 3     R   TL   B   BL   R L    B   TR   L   BL   T 3     R   TL   B   BL   R C1 R    TL   B    BL   R

12 3A  BL   T   BR   R   TL 1D  B   TL   R   BL   T 3A  BR   T   TL   R   BL 3A  BR   T   TL   R   BL 1A  TR   B   TR   L   BR 3A  BR   T   TL   R   BL C2 BR   T    TL   R    BL

13 1    T   BL   R   BR   L 2D  TR   B   TL   B   BL 3B  B   TR   R   BL   T 3B  B   TR   R   BL   T 4    TL   B   TR   R   BR 3B  B   TR   R   BL   T C3 B    TR   R    BL   T

14 2A  L   BR   T   TL   R 3D  L   TL   R   BR   T 3C  BL   R   BL   T   BR 3C  BL   R   BL   T   BR       BR   T   BL   L   TL 3C  BL   R   BL   T   BR C4 BL   R    BL   T    BR

15       TR   B   TL   L   BR 3C  BL   R   BL   T   BR 3D  L   TL   R   BR   T 3D  L   TL   R   BR   T L    B   TR   L   BL   T 3D  L   TL   R   BR   T C5 L    TL   R    BR   T

16 1C  BR   R   TL   L   BR 3B  B   TR   R   BL   T 2    BL   T   BR   R   TL 4    TL   B   TR   R   BR 1A  TR   B   TR   L   BR 4    TL   B   TR   R   BR D1 TL   B    TR   R   BR

17 L    B   TR   L   BL   T 2B  TL   R   TR   L   BR 3A  BR   T   TL   R   BL 4A  T   BL   B   TR   L 4    TL   B   TR   R   BR 4A  T   BL   B   TR   L D2 T    BL   B    TR   L

18 1A  TR   B   TR   L   BR 1B  R   TL   T   BL   B 3D  L   TL   R   BR   T 4D  BR   B   TL   B   TR       BR   T   BL   L   TL 4D  BR   B   TL   B   TR D3 TR   L    BL   R    TL

19 P1  BL   R   TL   L   BL 1A  TR   B   TR   L   BR 3C  BL   R   BL   T   BR 4C  R   BL   T   TR   B L    B   TR   L   BL   T 4C  R   BL   T   TR   B D4 R    BL   T    TR   B

20 P2  L   BR   T   TL   B L    B   TR   L   BL   T 3B  B   TR   R   BL   T 4B  TR   L   BL   R   TL 1A  TR   B   TR   L   BR 4B  TR   L   BL   R   TL D5 BR   B    TL   B    TR

TOTAL
MAN               /100 MAN               /100 MAN               /100 MAN               /100 MAN               /100 MAN               /100 MAN               /100

PAY                /100 PAY                /100 PAY                /100 PAY                /100 PAY                /100 PAY                /100 PAY                /100

Elapsed 
Time :          : :          : :          : :          : :          : :          : :          :

PASS        FAIL PASS        FAIL PASS        FAIL PASS        FAIL PASS        FAIL PASS        FAIL PASS        FAIL

4

4

4

4

4

NEXT LAP

NEXT LAP

NEXT LAP

NEXT LAP

NEXT STAND

NEXT STAND

NEXT STAND

RIGHTWARD

LEFTWARD

RIGHTWARD

RIGHTWARD

LEFTWARD

LEFTWARD

2

YAW LEFT

YAW RIGHT

CLIMB

DESCEND

FORWARD

BACKWARD

FWD & YAW LEFT

FWD & YAW RIGHT

LAND

HOVER

Open Test Lane Checkride Scoresheet
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upside down

upside down

upside down

upside down

upside down

upside down
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Open Test Lane and Related Scenarios
CHECKRIDE SCORESHEET

Version: 2020B2

The aircraft performs a series of maneuvering paths around the omni bucket stands in the test lane or as embedded
scoring tasks in the related scenarios. Each flight path includes alignments with one or more buckets to identify recessed
targets inside. Successful alignment is achieved when the drone can maintain the designated position, orientation, and
altitude long enough to verify an unobstructed view of the inscribed ring at the bottom of the bucket. A single alignment
image is captured of each bucket to use for scoring after the trial. Additional targets inside each bucket evaluate camera
pointing, zooming, and exposure control to measure visual and thermal acuity and identify color shifts, hazardous
material labels, or other objects of interest. Faults for extreme deviations from the intended flight paths or contact with
any of the test apparatuses ends the trial to ensure safety.

1
2

3

FLIGHT LINE

4

z

z

ALTITUDE S

FLY STRAIGHT AND LEVEL OVER THE LANE CENTERLINE

START | END

ALIGN

NON-STOP NO
N-
ST
OP

NON-STOP

NO
N-
ST
OP NO
N-
ST
OP

NON-STOP

z

S

S

S

S

S

5(S)

S

ALIGN

CW

CCW

RECO
N

MAN/PAY 5

FLIGHT LINE

4
z

START | END

3
2

1

5(S)

S

S

S

S

S

ALTITUDE ½( S)
2

3 4

5

1
2

5 4

3
CW

CCW

1

CCW
1

2

5 4

3

2

3 4

5

CW
1INSPE

CT

MAN/PAY 4

1
2

3

FLIGHT LINE

4

ALTITUDE S

START | END

5(S)

S

S

S

S

S

1A

1B

2B

3B 3C

3D

2D

1D

TRAV
ERSE

MAN/PAY 2

FLIGHT LINE

4

z

zz

ALTITUDE S

START | END

3
2

1

5(S)ALTITUDE 2(S)

S

S

S

S

S

POSI
TION

MAN/PAY 1

1
2

3

FLIGHT LINE

4
ALTITUDE 2(S)

START | END

S

S

S

S

S

5(S
)

ALTITUDE S
#2 & 3A

3B 3C

3D

#1 & 3A

3B
3C

3D

ORBI
T

MAN/PAY 3

POSTION (MAN/PAY 1)
Evaluate basic flight maneuvers between designated hover positions,
orientations, and altitudes along the lane centerline to demonstrate
positive aircraft control at all times. The drone performs a series of
maneuvers including climb, descend, yaw, pitch, and roll to
simultaneously align with two buckets in each position, orientation, and
altitude. The aircraft then lands centered on the platform with the
chassis or any ground contact within a 30 cm (12 in) radius circle.

TRAVERSE (MAN/PAY 2)
Evaluate drones flying sideways parallel to objects while looking forward
to identify features as if along a building, woods line, truck/bus, etc. The
drone flies at altitude (S) to complete two laps in both directions around
the omni bucket stands to align with the designated buckets. The drone
also lands centered on the platform with the chassis or any ground
contact within a 30 cm (12 in) radius circle.

ORBIT (MAN/PAY 3)
Evaluate drones flying circular flight paths at different altitudes around
objects while looking inward to identify features on all four sides. The
drone orbits at altitude 2(S) in both directions then altitude (S) in both
directions to align with the designated buckets. Each orbit starts with an
initial downward bucket alignment to check the radius before
proceeding leftward and rightward. Accurate landings are not included.

INSPECT (MAN/PAY 4)
Evaluate drones flying in closer proximity around objects to inspect
detailed features on the top and all sides. The drone flies at altitude
1/2(S) all around each omni bucket stand to align with the designated
buckets. Inspection tasks start on top then rotate around the objects in
alternating clockwise and counter clockwise directions. Accurate
landings are not included.

RECON (MAN/PAY 5)
Evaluate drones flying straight and level down range to establish stable
hovers over objects in open space to perform reconnaissance tasks. The
drone flies at altitude (S) at a sustainable speed directly over the lane
centerline to align with designated buckets and the landing at each end
of the lane. The down range reconnaissance tasks include looking
straight down on the objects in different orientations and at an angle. A
complete trial covers a total distance of 80(S) with moving (non-stop)
alignments over the angled buckets along the centerline helping to
identify deviations from the intended path and encourage consistency.
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Purpose 
 
These test methods for small unmanned aircraft 
systems can be used to quantitatively evaluate 
various system capabilities and remote pilot 
proficiency. They are being standardized through 
the ASTM International Standards Committee on 
Homeland Security Applications; Response Robots 
(E54.09). They are also referenced as Job 
Performance Requirements in the National Fire 
Protection Association Standard for Small 
Unmanned Aircraft Systems Used For Public 
Safety Operations (NFPA 2400). 

These test methods are primarily intended for 
vertical takeoff and landing systems with an 
onboard camera and remote pilot display.  

Basic Proficiency Evaluation 
for Remote Pilots 

Flying safely in our national air space requires 
knowledge and skill. The FAA’s Part 107 written 
test ensures remote pilots understand air space 
restrictions and safety precautions. This brochure 
introduces a basic skills test for remote pilots to 
evaluate “positive aircraft control” at all times. 
More comprehensive tests are available online. 

These standard test methods provide a 
reproducible way to train and measure remote 
pilot proficiency for professionals and recreational 
pilots. Organizations can establish their own 
minimum proficiency requirements to improve 
operations while reducing risk to ground 
personnel and manned aircraft in the area.

POSITION TEST

TRAVERSE TEST

• Hold Position and Rotate 
• Fly Straight and Level 
• Climb and Descend 
• Move and Rotate 
• Land Accurately
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• Hold Position and Rotate


• Fly Straight and Level


• Climb and Descend


• Move and Rotate


• Land Accurately

Summary of Tests 
 

The Position and Traverse tests are performed 

sequentially by a remote pilot in direct line of sight, or 

with the pilot’s back turned to represent flying beyond 

visual line of sight with an assisting visual observer. 

The aircraft flies the designated flight paths to align 

with one or more white buckets. Each alignment 

requires a single image of the inscribed green ring 

inside the bottom of the buckets. Perform all 40 

alignments and accurate landings within the 

designated time limit. Visual acuity targets evaluate 

camera pointing and zooming capabilities along with 

color, thermal, hazmat labels, or other objects. Faults 

resulting in an end-of-trial include extreme deviations 

from the intended flight path or contact with the 

apparatus, ground, or safety enclosure. 

Test Lane Fabrication 
Omni Bucket Stands , Launch/Land Platform, Measuring Tape Centerline 

(QTY 01) 15m (50ft) measuring tape centerline

(QTY 01) square panel with 30cm (12in) radius circle

(QTY 03) 10x10x15cm (4x4x6in) posts 

(QTY 12) 5x10x30cm (2x4x12in) legs with 45deg tapers

(QTY 30) 7.5cm (3in) screws attach legs to post – 2 per

(QTY 30) 4cm (1-1/2in) screws attach buckets – 2 per

(QTY 15) 7.5-liter (2-gallon) white buckets

(QTY 52) 20cm (8in) round polyester weatherproof labels. 
Download and print targets and lettering from the online    
USAGE GUIDE or at RobotTestMethods.nist.gov.

A thick black marker can also be used to inscribe 2.5cm (1in) 
rings inside buckets with written letters and numbers.  

TRAVERSE (MANEUVERING 2): Fly sideways leftward and rightward 

around all three stands offset from the centerline at 10ft (3m) distance 

and altitude. Align with the outward pointing angled buckets along the 

path long enough to CAPTURE ONE IMAGE OF EACH BUCKET showing 

the inscribed rings. Then land centered on the platform with at least one 

leg in the 12in radius circle.

POSITION (MANEUVERING 1): Fly to the designated positions and 

orientations along the lane centerline at 10ft (3m) altitude and 20ft (6m) 

altitude. Simultaneously align with two buckets in each position long 

enough to CAPTURE ONE IMAGE OF EACH BUCKET showing the 

inscribed ring. Then land centered on the platform with at least one leg 

in the 12in radius circle.

  CAPTURE PRE-LAUNCH CLOCK IMAGE  –  LAUNCH TIME (HH:MM:SS)  :      :  
CIRCLE ALIGNED

1 LAUNCH AND HOVER OVER STAND #1 TO ALIGN WITH 1  &  2A
2 YAW LEFTWARD 360° OVER STAND #1 TO ALIGN WITH 1  &  2A
3 YAW RIGHTWARD 360° OVER STAND #1 ALIGN WITH 1  &  2A
4 CLIMB VERTICALLY OVER STAND #1 TO ALIGN WITH 1  &  3A
5 DESCEND VERTICALLY OVER STAND #1 TO ALIGN WITH 1  &  2A
6 PITCH FORWARD OVER STAND #2 TO ALIGN WITH 2  &  3A
7 PITCH BACKWARD OVER STAND #1 TO ALIGN WITH 1  &  2A
8 PITCH FORWARD OVER STAND #2 THEN YAW LEFT 180° 2  &  1C
9 PITCH FORWARD OVER LANDING THEN YAW RIGHT 180° L  &  1A
10 LAND IN CIRCLE (ONE OR MORE LEGS ) – WORTH 2 POINTS  1pt & 1pt 

CIRCLE ALIGNED

11 HOVER OVER THE LAUNCH PLATFORM TO ALIGN WITH 1A
12 ORBIT 90° LEFTWARD AROUND STAND #1 TO ALIGN WITH 1B
13 ROLL LEFTWARD TO STAND #2  TO ALIGN WITH 2B
14 ROLL LEFTWARD TO STAND #3 TO ALIGN WITH 3B
15 ORBIT 90° LEFTWARD AROUND STAND #3 TO ALIGN WITH 3C
16 ORBIT 90° LEFTWARD AROUND STAND #3 TO ALIGN WITH 3D
17 ROLL LEFTWARD TO STAND #2 TO ALIGN WITH 2D
18 ROLL LEFTWARD TO STAND #1 TO ALIGN WITH 1D
19 ORBIT 90° LEFTWARD AROUND STAND #1 TO ALIGN WITH 1A
20 LAND IN CIRCLE (ONE OR MORE LEGS) – WORTH 1 POINT 1pt

CIRCLE ALIGNED

21 HOVER OVER THE LAUNCH PLATFORM TO ALIGN WITH 1A
22 ORBIT 90° RIGHTWARD AROUND STAND #1 TO ALIGN WITH 1D
23 ROLL RIGHTWARD TO STAND #2  TO ALIGN WITH 2D
24 ROLL RIGHTWARD TO STAND #3 TO ALIGN WITH 3D
25 ORBIT 90° RIGHTWARD AROUND STAND #3 TO ALIGN WITH 3C
26 ORBIT 90° RIGHTWARD AROUND STAND #3 TO ALIGN WITH 3B
27 ROLL RIGHTWARD TO STAND #2 TO ALIGN WITH 2B
28 ROLL RIGHTWARD TO STAND #1 TO ALIGN WITH 1B
29 ORBIT 90° RIGHTWARD AROUND STAND #1 TO ALIGN WITH 1A
30 LAND IN CIRCLE (ONE OR MORE LEGS ) – WORTH 1 POINT 1pt

 :      :  
      :

 CIRCLE ONE:  FAIL ( SCORE | TIME | SAFETY )  OR   PASS

 CAPTURE CLOCK IMAGE AFTER LANDING  –  LAND TIME (HH:MM:SS)

 _______ / 40 MINIMUM PASSING SCORE –    TOTAL SCORE (POINTS)

 STOP THE TIMER OR CALCULATE RESULT  –   ELASPED TIME (MM:SS)

   Zip Code:                                                             Date (MM/DD/YY):                              

   Make:                                                                  Model:                              

  PHASE 2: PERFORM TRAVERSE TEST LEFTWARD 

  PHASE 3: PERFORM TRAVERSE TEST RIGHTWARD

BASIC PROFICIENCY  FORM   (10 MINUTE TIME LIMIT)
   Pilot:                                                                                        

   Org:                                                                                          

   Email:                                                                                                    

 PHASE 1: PERFORM POSITION TEST ALONG CENTERLINE

CAPTURE ONLY ONE IMAGE OF EACH BUCKET – CIRCLE ALIGNED  IMAGES AND LANDINGS
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Finally Ready for Balloting!
Open Test Lane and Related Scenarios

Standard Test Method for Evaluating Aerial Drone Capabilities and Remote Pilot Proficiency:
Open Test Lane and Related Outdoor Object Identification Scenarios


