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resulting trial scores across different locations can help determine best-in-class drone capabilities and remote 

pilots no matter where or when the testing occurs. 

 

 
Figure 2) Other related standards address different mission complexities such as the Obstructed Test Lane which 

evaluates drones flying in close proximity to outdoor objects to inspect detailed features from 2-3 m (6-10 ft). 

 

These standard tests support drone researchers, manufacturers, and user organizations in different ways. 

Researchers use these standard tests to understand mission requirements, encourage innovation, and demonstrate 

break-through capabilities. Manufacturers use these standard tests to evaluate design decisions, integrate 

emerging technologies, and harden systems. Various organizations use these tests to guide purchasing, make 

deployment decisions, and focus training with measures of remote pilot proficiency for credentialing. These 

standard tests support emergency response operations, critical infrastructure inspection, industrial and 

commercial applications, and even recreational pilot credentialing (see Appendix A for a subset of tests that can 

support recreational pilot credentialing). 
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Measuring sUAS Performance: Close Proximity Inspection
Safety | Capabilities | Proficiency

VEHCLE INSPECTION

OBJECT INSPECTION

STRUCTURE INSPECTION STRUCTURE INSPECTION

DUAL BUCKET ALIGNMENTS GUIDE 
PILOTS INTO SAFE POSITIONS 

WITHIN PROXIMITY TO OBJECTS

Obstructed Test Lane and Related Operational Scenarios 
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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

#3

DATE/TIMEPILOT CODE

48IN SQ
UARE LA

NDING WITH

12IN
CENTER RADIUS TARGET

100-300 FT MEASURING TAPE

(4) OMNI STANDS

A
D

C
B 1, 2, 3, 4

LAUNCH

A D
PERCH 

ACUITYP1

P1

LEAVE CARRY HANDLE ON TOP BUCKET

1A
1A1A

PARTIAL (1 PT)

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 green 
ring. Similar scoring for accurate or partial landings.

Align with each bucket long enough to capture a 
single alignment image (NO ZOOM) of each bucket 
AND a single acuity image (MAX ZOOM) of each 
target. 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
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DUAL BUCKET 
ALIGNMENTS

AT  1 M  (3 FT) 
PROXIMITY TO 

OBSTACLES

OPEN TEST LANE

B

LENGTH: 30/60 M  (100/200 FT)

E

OBSTRUCTED TEST LANE

DUAL BUCKET 
ALIGNMENTS
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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Figure 5) There are two ways to conduct test trials in the most basic Open Test Lane.  LEFT: Basic 
Maneuvering trials use only white buckets to guide alignments with to capture NO ZOOM images.  RIGHT: 
Payload Functionality trials add some operational workload to each bucket alignment task by capturing 
MAX ZOOM images of the visual/thermal acuity targets.  They also use alternating white and black buckets 
to maximize exposure control. 
 
 

 
Figure 6) Open test lanes with all white buckets are used to evaluate basic Maneuvering trials only, which is 
the typical starting point for novice pilots.  Test lanes with alternating white and black buckets are used to 
evaluate operational readiness and system capabilities. 
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Select Trial Settings for Different Flight Credentials
Focus Training and Evaluate Proficiency for Credentialing

CREDENTIALS Daylight/LOS BVLOS Night Ops
Standard Lane 
(Indoor or Outdoor)

Pilot’s Eyes On 
(Available)

Pilot’s Back Turned
(Interface Only)

Lights Out, Buckets Lit

Embedded Scenario
(Indoor or Outdoor)

Pilot’s Eyes On 
(Available)

Pilot’s Back Turned
(Interface Only)

Lights Out, Buckets Lit

ILLUMINATED BUCKETS PROVIDE 
POSITIONING AIDS LIKE STRUCTURE  

WINDOWS OR STREET LIGHTS

BVLOS
BACK TURNED

Line of Sight
FACING LANE

OR

THE PILOT’S BACK TURNED TO THE LANE FORCES 
RELIANCE ON THE INTERFACE 

(VISUAL OBSERVER REQUIRED)

1) Select the test lane and scenarios based 
on the  intended environment and aircraft: 
– Open, Obstructed, or Indoor

2) Select the test procedure and time limit 
based on the intended mission:
– MAN (5 min. each) or PAY (10 min. each)

3) Select the minimum proficiency based on 
average or “expert” scores in the same trials:
– Example: 40%, 60%, 80% of “expert”

4) Select pilot view:
– Line of Sight or BVLOS

5) Select lighting (indoor or outdoor) for 
daylight or night credentials:
– Lighted/Daylight or Dark

DA
YL

IG
HT

 / 
LO

S
AD

DI
TI

ON
AL

Line of Sight
FACING LANE

Instruments Only
BACK TURNED
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Dual Bucket Rail Apparatus
Obstructed Test Lane
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Perch Test (PAY 6)
Obstructed Test Lane

WALL | FENCE | OBSTACLE

1

3 4
2

TOP VIEW

3 421

FLIGHT PATH
10 POSITIONS (20 BUCKETS)

FORWARD – REVERSE – FORWARD
1  2  3  4      3  2  1        2  3  4   
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Perch Test (PAY 6)
Obstructed Test Lane
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Wall Test (PAY 7)
Obstructed Test Lane

WALL | FENCE | OBSTACLE
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FLOOR
TOP VIEW

3421

FLIGHT PATH
10 POSITIONS (20 BUCKETS)

FORWARD – REVERSE – FORWARD
1  2  3  4      3  2  1        2  3  4   
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Wall Test (PAY 7)
Obstructed Test Lane
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Ground Test (PAY 8)
Obstructed Test Lane
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1  2  3  4      3  2  1        2  3  4   
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Ground Test (PAY 8)
Obstructed Test Lane
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Alley Test (PAY 9)
Obstructed Test Lane

WALL | FENCE | OBSTACLE

TOP VIEW

1 34
24 M

 (12 FT)6 M
 (20 FT)

4 M (12 FT)

FLIGHT PATH
10 POSITIONS (20 BUCKETS)

FORWARD – REVERSE – FORWARD
1  2  3  4      3  2  1        2  3  4   
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Alley Test (PAY 9)
Obstructed Test Lane



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

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

15

Post Test (PAY 10)
Obstructed Test Lane
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Post Test (PAY 10)
Obstructed Test Lane
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Figure 24) Our quad screen video captures simultaneous views of what the remote pilot sees through the 
interface, all interactions with the interface, and off-board views of the situation around the aircraft. 
 
 

Obstructed Scenario: Structure Exterior Inspection  
Quad Screen Trial Video Example - Structure Exterior 
 

 
Figure 25) The collapsed structure had several different scenarios to fly. The Obstructed scenarios (some 
shown with ovals) were perimeter windows, doors, and surrounding ground objects. The Confined scenarios 
(some shown with rectangles) were vehicles in the semi-collapsed parking garage and room-to-room 
searches inside the semi-collapsed building. 
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Structure exterior inspection tasks include looking through windows and doors along with surrounding 
ground objects of interest.  In this case, the tasks were embedded around a partially collapsed 
structure.  The objective was to safely fly in close proximity of about 2 m (6 ft) from the windows and doors 
to perform a window/door clearing maneuver with high/low and left/right views inside the structure.   
 

      
Figure 26) Obstructed apparatuses are set up in sets of vertical and horizontal tasks throughout the 
scenario. 
 

   
Figure 27) The scenario façade was embedded with window inspection tasks on two sides with partially 
collapsed walls.  Each Dual Bucket Alignment guides the remote pilot to positions and orientations with 
high/low and left/right views inside the windows. 
 
 
 

ALIGNED DRONE LOOKING  
THROUGH THE WINDOW 

VERTICAL 

 HORIZONTAL 

ALIGNMENT TASKS IN 
WINDOW/DOORS 
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Structure exterior inspection tasks include looking through windows and doors along with surrounding 
ground objects of interest.  In this case, the tasks were embedded around a partially collapsed 
structure.  The objective was to safely fly in close proximity of about 2 m (6 ft) from the windows and doors 
to perform a window/door clearing maneuver with high/low and left/right views inside the structure.   
 

      
Figure 26) Obstructed apparatuses are set up in sets of vertical and horizontal tasks throughout the 
scenario. 
 

   
Figure 27) The scenario façade was embedded with window inspection tasks on two sides with partially 
collapsed walls.  Each Dual Bucket Alignment guides the remote pilot to positions and orientations with 
high/low and left/right views inside the windows. 
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Figure 28) Our quad screen video captures simultaneous views of a trial, including what the remote pilot 
sees through the interface, all interactions with the interface, and off-board views showing the situation 
around the aircraft.  
 

 
Figure 29) This final vertical test apparatus leads the remote pilot to perch with a view through the doorway. 
This was the 10th and final position and orientation in the scenario that totaled up to 100 points for a 
complete search through the windows of the façade on two sides of the structure. 

PERCHED 
DRONE 

(ALIGNED) 

WHITE BUCKET ALIGNMENTS 
BLACK BUCKET ALIGNMENTS 
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Figure 28) Our quad screen video captures simultaneous views of a trial, including what the remote pilot 
sees through the interface, all interactions with the interface, and off-board views showing the situation 
around the aircraft.  
 

 
Figure 29) This final vertical test apparatus leads the remote pilot to perch with a view through the doorway. 
This was the 10th and final position and orientation in the scenario that totaled up to 100 points for a 
complete search through the windows of the façade on two sides of the structure. 
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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.   
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Figure 34). Obstructed test apparatuses embedded into an exterior house search at night show the 
designated hover positions and orientations including a perch position in view of the back door.  The aircraft 
was outfitted with lights to illuminate the scene but also used its thermal vision capabilities to negotiate the 
myriad of obstacles such as trees, power lines, shrubs, etc. 
 
 

CONFINED TEST LANES 
 

The Confined Test Lanes enable remote pilots to fly safe and repeatable flight paths to inspect objects 
within confined environments and interior room-to-room searches. They include a comprehensive set of 5 
different tests that guide remote pilots through various standoff positions, orientations, and perches at 1 m (3 
ft) from objects. They are half the size of the Obstructed Test Lanes but use all the same procedures and scoring. 
They can be performed outdoors or indoors to control lighting, weather, and access to the Global Positioning 
System (GPS). 

The Confined Test Lanes and related scenarios use “dual bucket alignments” to enable remote pilots to 
triangulate a safe standoff position by simultaneously aligning with a perpendicular bucket and its 
associated angled bucket.  The dual bucket alignments form a right triangle with equal dimensions for the 
bucket separation and the aircraft standoff.  They use pairs of 1 liter (1 quart) buckets with 10 cm (4 in) 
diameter recessed targets inside at a 1 m (3 ft) spacing. 
 

PERCH 


