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Program Objective
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To advance robotic system 
performance, collaboration, agility, 
autonomy, safety, and ease of 
implementation by developing and 
deploying the measurement science 
needed to enhance U.S. innovation 
and industrial competitiveness.

We work primarily in 
3 domains/fields:

• Manufacturing

• Public Safety
(air, ground, aquatic)

• On-road automated 
vehicles
(perception and decision making)
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Objective: To develop and deploy measurement science that advances robotic system performance, collaboration, agility, autonomy, safety,  
and ease of implementation to enhance U.S. innovation and industrial competitiveness.

MEASUREMENT SCIENCE FOR ROBOTICS AND AUTONOMOUS SYSTEMS PROGRAM

Unlock safe, agile, and collaborative robotics and physical AI, break barriers to adoption, and empower U.S. industrial competitiveness

PHYSICAL AI AND

DATA GENERATION

FOR ROBOTICS

Provide validated data &
models for ML algorithms

AGILITY PERFORMANCE

OF ROBOTIC SYSTEMS

Easily and rapidly reconfigure
and re-task robots

PERFORMANCE OF HUMAN-ROBOT 
INTERACTION

Provide foundations for
Intuitive and effective
interaction methods

PERFORMANCE OF

EMERGING TECHNOLOGIES

FOR ROBOTICS

Reduce the technical barriers
to adopting robots

PERCEPTION PERFORMANCE

OF ROBOTIC SYSTEMS

Assess and Assure Sensor &
Perception Systems

GRASPING AND MANIPULATION 
PERFORMANCE OF ROBOTIC 

SYSTEMS

Assess and Assure Dexterous
Grasping & Manipulation

MOBILITY PERFORMANCE

OF ROBOTIC SYSTEMS

Assess & assure vehicles, 
mobile manipulators & wearables

PERFORMANCE OF EMERGENCY 
RESPONSE ROBOTS

Advance capabilities of
emergency response robots

MEASUREMENT SCIENCE FOR 
AUTOMATED VEHICLES

Assess and enhance the robustness
of cooperative perception for AV

Co mp on en t  pr oj ect s  wo rk t og et h er  to  a ch i eve t h e p rog ra m o b jec t iv e



A few current robotics industry realities
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51% of global industrial robot installations in 
2023 were in China. [1]

China deploys “nearly 10 times more robots 
annually than the U.S.” [2]

~ 90% global humanoid robots are from China. [3]

“Broad deployment of Physical AI is critical for 
advancing AI” [4]

$2.9 trillion in potential value could be 
unlocked in the U.S. by 2030 if people, AI agents, 
and robots are able to work together effectively. 
[5]

1. “Record of 4 Million Robots Working in Factories Worldwide.” International 

Federation of Robotics, 24 Sept. 2024, ifr.org/ifr-press-
releases/news/record-of-4-million-robots-working-in-factories-worldwide

2. “Robots Made in America: Advancing U.S. Leadership in Manufacturing and 

Automation.” YouTube, uploaded by House Science, Space, and Technology 
Committee, 22 Apr. 2026, www.youtube.com/watch?v=Lfh-EQ4OeOM

3. Omdia Market Radar: General-purpose Embodied Intelligent Robots 2026. 

Omdia, Jan. 2026, omdia.tech.informa.com/om143809/omdia-market-
radar-generalpurpose-embodied-intelligent-robots-2026

4. Anonymous participant (under Chatham House rules) at the American AI 

Robotics Convening, U.S. Department of Commerce, Herbert C. Hoover 
Building Library, Washington, D.C., March 10, 2026, 
https://www.youtube.com/live/Lfh-

EQ4OeOM?si=JVOJVDVT8_dvzMvz&t=2351
5. Yee, Lareina, et al. Agents, Robots, and Us: Skill Partnerships in the Age of 

AI. McKinsey Global Institute, 25 Nov. 2025, www.mckinsey.com/mgi/our-

research/agents-robots-and-us-skill-partnerships-in-the-age-of-ai

Source: World Robotics Reports, International Federation of Robotics (2020-2024 ).

https://ifr.org/worldrobotics/


• Custom solutions
(ad hoc, costly, fixtured, 
complex tooling, slow 
integration)

• Limited or no agility

• Separated for safety

• Not everyone can benefit

• “Dumb” machines

Credit: Reuters

Traditional Robotics

• Better productivity and 
higher quality

• More human-robot teaming

• Achievable by large and 
small and medium firms 

• Dynamic safety

• Intelligent and agile agents

Credit: Kuka

Advanced Robotics

Other
Tax incentives
Trade policies

Regulations
…

NIST OAM / MEP / NMI
National Strategy for CETs

America’s AI Action Plan
NIST Strategy for American Technology Leadership 

in the 21st Century

National robotics strategy …

Measurement Science
metrics, protocols, 

benchmarks, models, testbeds, 
datasets, test methods, 

standards, ...

Traditional vs. Advanced Robotics



Defense and military
Exoskeletons

Emergency Response
Disaster response
Hazmat situations
Underwater rescue
Wildfire response

Infrastructure Inspection
and Maintenance
Bridge and structural inspection
Nuclear inspection

Law enforcement and security
Bomb disposal
Surveillance and patrolling

Logistics and warehousing
Autonomous Mobile Robots (AMRs)
Automated Guided Vehicles (AGVs)
Picking and sorting

Manufacturing and industrial production
Assembly
Material handling
Machine tending
Cutting, grinding, and polishing

Mining
Exploration and mapping

Telecommunications
Tower climbing and maintenance

Transportation
AV

Applications of Robots and Autonomous Systems 

(Blue = addressed by MSRAS program)



What domains/fields and application does the 
Program cover?
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Industrial / Manufacturing
Assembly of small and medium parts (e.g., automotive)

Material handling in industrial settings

Assembly and inspection of aerospace components
on/within large structures

Public Safety / Emergency Response
Response to natural and man-made disasters

Nuclear inspection / maintenance / remediation

Infrastructure inspection / maintenance

Automated driving on public roads

Historical (NIST)
• Space construction
• Ship building
• Airplane maintenance
• Construction
• Offroad autonomous vehicles
• Factory automation
• Welding



What types of robots and autonomous systems does 
the Program currently focus on?
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(industrial and collaborative applications)

(wheeled and legged)

(AMRs)

/Suits/Footwear (wearable robots)

(surface and underwater)

• Fixed robot arms

• Mobile manipulators

• Autonomous Mobile Robots

• Exo-Skeletons

• Aerial Drones

• Ground Robots

• Aquatic Robots

• Automated on-road Vehicles

• Humanoid Robots



What systems are involved in each domain?
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• Fixed robot arms

• Mobile manipulators

• Autonomous Mobile Robots

• Exo-Skeletons

• Aerial Drones

• Ground Robots

• Aquatic Robots

• Automated on-road Vehicles

• Humanoid Robots

Industrial / 
Manufacturing

Public Safety / 
Emergency 
Response

Automated 
Driving on 
Public Roads
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Manufacturing

Manufacturing



Some U.S. Manufacturing Realities
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$2.94 Trillion value added (~10% of GDP)1

13 million employees2

74% of manufacturers have fewer than 20 employees3

(many are family-owned businesses)

449,000 open manufacturing jobs (March 2025)2

3,800,000 new unfilled manufacturing jobs by 20334

SMEs often think in the short term and have low tolerance for risk

1. Bureau of Economic Analysis
2. Bureau of Labor Statistics
3. U.S. Census Bureau, Statistics of U.S. Businesses
4. Deloitte and the Manufacturing Institute



12

U.S. Manufacturing

PRESSURES

OUTCOMES

Skills
Gap

Offshoring

Career 
Perception

Wage 
Stagnation

Industry 
Fragmentation

(~98% of SMEs < 500 employees, ~75% < 20 
emp loyees)

Lack of Safety 
Standards for 

Physical AI

Supply Chain 
Vulnerabilities

AI Training 
Data Scarcity

High Cost of 
Installation

…

High Cost of 
Products

Worker 
Shortage

Limited
or no Agility

Robots Safety 
Separated

Mostly Benefits 
Large Firms

Low / Slow 
Deployment

Custom 
Solutions

(ad hoc, costly,  fixtured, comp lex tooling, slow 
in tegration)

Little Human-
Robot Teaming

…

Low 
Productivity
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Where EL’s MSRAS 
Program can have  
(or has already had) 
a direct/indirect 
impact.
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Make robots easier to re-

program for new parts/tasks
(reduce changeover time/cost)

Make human-robot and 

robot-robot teaming easier

Make robots better able to 

account for the unexpected
(reduce downtime)

Make robots more dexterous
(reduce need for special EOAT)

Make robots more intelligent
(reduce the need for jigs/fixtures and 

fixed infrastructure / cost)

Make robots easier to 

program and control
(reduce initial setup time/cost)

Make robots go to the work
(reduce fixed infrastructure / cost)

Make robots/tasks safer
(reduce fixed infrastructure / cost 

and increase collaboration)

PHYSICAL AI AND

DATA GENERATION

FOR ROBOTICS

AGILITY PERFORMANCE

OF ROBOTIC SYSTEMS

PERFORMANCE OF 

HUMAN-ROBOT 
INTERACTION

PERCEPTION 

PERFORMANCE

OF ROBOTIC SYSTEMS

GRASPING AND 

MANIPULATION 
PERFORMANCE OF 
ROBOTIC SYSTEMS

MOBILITY 

PERFORMANCE

OF ROBOTIC SYSTEMS

PERFORMANCE OF

EMERGING 
TECHNOLOGIES

FOR ROBOTICS
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Manufacturing Impact Highlights
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Industrial/Collaborative  Robot Safety

Metrology for collaborative safety functions in ISO TS15066.

Collaborative robot application safety updates to OSHA 
Technical Manual.

Metrology for 1st safety standards for Industrial Mobile 
Robots (IMR).

Exoskeleton Performance

Founding member of ASTM F48.
15 published standards to date.

NIST Assembly Task Boards

Replicated worldwide in research and industry (e.g., NVIDIA 
and Google DeepMind).

Human-Robot Interaction

New HRI reporting criteria adopted by ACM/IEEE HRI 
conference templates.

Agility

IEEE 1872.2015 Core Ontology for Robotics and Automation 
Standard - purchased > 2K times.

Canonical Robot Command Language (CRCL) adopted by 
Siemens and the University of Maryland (UMD) to improve 
programming and platform interoperability.

3D Imaging and Sensing

First standards for terrestrial lidar for motion capture system 
performance.

Standard point cloud data format “.e57”
NIST-developed algorithms and NIST-led ASTM standards 
adopted by metrology industry.

Physical AI

Developed and published the NIST Manufacturing Objects 
and Assemblies Dataset (MOAD) for AI robot training, with 
apparatuses at NIST and UMass-Lowell for ongoing updates.

“eagerly exploring and actively implementing 
the ARIAC outputs to make our robotics 

solutions more agile.”
Amazon Robotics

“helped our team better understand industry-
relevant challenges, while also preparing us to 
develop skills needed to work with industry.”

GE Global Research

“ARIAC tests have helped us understand our 
weaknesses vis-à-vis the best and have enabled 
us to spur development and implementation.”

Denbar Robotics
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Manufacturing

Public Safety / Emergency 
Response
Performance of Emergency Response Robots Project



Performance of Emergency Response Robots 
Project
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Objective: Develop the measurements and 
standards infrastructure necessary to quantitatively 
evaluate robotic system capabilities and remote 
operator/pilot proficiency for public safety 
operations.

• Promote innovation within the research community

• Increase commercial competitiveness

• Improve the effectiveness and safety of emergency responders 

performing extremely hazardous tasks from safer standoff 

distances.

GROUND

AERIAL

AQUATIC
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Emergency Response

PRESSURES

OUTCOMES

Limited 
Technical 

Knowledge

Old Habits
Die Hard

Robots are not 
Primary Focus

Underfunded 
Agencies

Jurisdiction 
Fragmentation

Lack of 
Standards

Low Demand 
Signals

Training is not 
Quantitative

High Cost of 
Equipment

…

Underutilized 
Equipment

Low Skill 
Retention

Limited
/ no Autonomy

No Structured 
Training

Difficult to 
Compare / Buy 

Systems

Low / Slow 
Deployment

Responders in 
Dangerous 
Situations

Non-Intuitive 
Interfaces

…

Unreliable 
Systems
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Where EL’s MSRAS 
Program can have  
(or has already had) 
a direct/indirect 
impact.
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Limited 
Technical 

Knowledge

Old Habits
Die Hard

Jurisdiction 
Fragmentation

Lack of 
Standards

Training is not 
Quantitative

Low Skill 
Retention

Limited
/ no Autonomy

No Structured 
Training

Difficult to 
Compare / Buy 

Systems

Low / Slow 
Deployment

Non-Intuitive 
Interfaces

Unreliable 
Systems

Develop quantitative 
measures of performance 
and operator proficiency

Engage with national and 
international stakeholder 
communities

Demonstrate the benefits of 
greater autonomy to guide 
development

Unify terminology and 
democratize knowledge

Enable users to understand 
emerging robot capabilities 

Guide robot purchasing, 
acceptance testing, and 
deployment

Focus training and measure 
proficiency for credentialing

Communicate operational 
needs to robot developers

Support emerging 
technologies to facilitate 
commercialization



Project Impacts 
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Standard Test Methods for Response Robots

Safety | Capabilities| Proficiency

Measuring Remote Pilot Proficiency (Levels 1-5)

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

30+ Aerial Drone Tests
Safety | Capabilities | Proficiency

CONFINED Test Lane 

and Related Scenarios
• Perch

• Wall

• Ground
• Alley

• Post

OBSTRUCTED Test Lane 

and Related Scenarios
• Perch

• Wall

• Ground

• Alley

• Post

OPEN Test Lane 

and Related Scenarios
• Position 

• Traverse

• Orbit
• Inspect

• Recon
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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 of a plane crash site 

• Vehicle identifications 

• Hazardous tanker truck accident and fire 

• Suspicious vehicle takedown  

• Bus hostage situation 

• Collapsed structure search 

• Subway terrorist attack 

• Flooded house rescue with delivery of personal floatation devices 

• Flash flood bridge collapse with school bus and vehicle rescue 

 

 

O PEN  TEST LA N ES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 

environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 

with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 

smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 

practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 

Maneuvering and/or Payload Functionality. 

 

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

Response Robots (E54.09)  |  Website: RobotTestMethods.nist.gov
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Scalable Test Lanes for Various Sizes of Aircraft
Project Overview

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

Response Robots (E54.09)  |  Website: RobotTestMethods.nist.gov
3

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

INSIDE EACH BUCKET

EVALUATE SENSORS

SMALL SYSTEM S LARGE SYSTEMS

INTERFACES PROCEDURES

SENSORS MANEUVERING

MEASURE & COMPARE

1A

SCALABLE TEST LANES  (ALTITUDE = SPACING)
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Project Overview
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Figure 3) The Confined Test Lane evaluates drones flying indoors or in any confined spaces as appropriate for 

specific missions like searching room-to-room and inspecting objects from 1-2 m (3-6 ft) in GPS denied and 

dark environments. 

 

 

1.  Scope  

1.1 This Open Test Lane and related operational scenarios are intended for small unmanned aircraft systems 

(“drones”) weighing less than 25 kg (55 lbs) that can be flown remotely at safe altitudes in open environments 

to identify objects on or near the ground.  

1.2 This test method specifies the apparatuses, procedures, and performance metrics necessary to objectively 

evaluate maneuvering along designated flight paths with associated payload functionality tasks including 

pointing and zooming cameras to capture images of objects.  A remote pilot is in control of all drone 

functionality, although assistive features and autonomous behaviors that improve the effectiveness or efficiency 

of the overall system may be used.  

Confined Test Lane and Related Operational Scenarios

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

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

Confined Scenario: Structure Interior Rooms (South)
Safety | Capabilities | Proficiency
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2 M (6 FT)

PERCH
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1 M (3 FT)
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Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 
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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 

POST

1

2

4

3

Standard Test M ethods for Small Unm anned 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/DH S National Unm anned A ircraft System s Program  Evaluation, August 2020
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Confined Scenario: Structure Interior Rooms (South)
Safety | Capabilities | Proficiency
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Confined Test Lanes and Scorable Indoor Scenarios

Nationwide Aerial Drone Tests
Used to Purchase Drones and/or Train, Evaluate, and Credential Remote Pilots

Developed with funding form the Department of Homeland Security.  Being standardized through the ASTM 
International Standards Committee on Homeland Security Applications; Response Robots (E54.09). Already adopted 

and disseminated internationally.

Monthly courses hosted by the 

Airborne Public Safety 
Association (APSA), Regional 
Training Centers, Law 

Enforcement Drone Association, 
and others.

200+ in FY2025

1000+ Test 
Proctors
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Impacts Summary Collaborating Organizations

• Over 20 published standards
• NIST Robotics Test Facility 

(207+209)
• Hosted dozens of companies
• Helped other agencies inform 

several robot procurement 
decisions ($300M+)

• Collaborate with 50+ public safety 
organizations, federal agencies, and 
national and international 
organizations.

• Aerial drone tests adopted by 
organizations such as NFPA, APSA, 
and LEDA to certify thousands of 
drone pilots.

(Validated and/or Integrated NIST Test Methods for their Own Purposes)
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Manufacturing

Automated On-road Vehicles
Measurement Science for Automated Vehicles Project
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Objective: Develop measurement science for evaluating
AI-based decision-making systems in automated vehicles.

What is the problem?
Regulators have no independent way to evaluate if 
an AV’s AI makes safe driving decisions before the 
vehicle is deployed on public roads.

What is the technical idea?
Develop measurement methods, reference 
baselines, test tools, and scenario datasets to 
answer the question: “Did the decision-making 
system make the best available choice?”

COLLABORATORS



Project Impacts (in collaboration with CTL/ITL)
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Automotive Cybersecurity COI (2023)
17 gov, 20 academia, 320+ industry members. 
Monthly webinars with 60 to 100 attendees.

Two NIST AV workshops (2022, 2023)
NIST IR 8442 & NIST IR 8527 and 600+ attendees.

VTTI field testing campaign
Smart Road facility, 80 scenarios, data collections 
for perception, decision-making, and 
communications. Validated test protocols for 
research vehicle evaluation.

Cross-laboratory perception UQ Implemented 
and validated an ensemble-based approach using 
five state-of-the-art perception models to quantify 
uncertainty and identified critical failure modes 
where prediction probability dropped below safety 
thresholds.

Braking quality measurement
Developed test procedures capturing data from the 
NIST test vehicle across varied speeds and stopping 
distances and standardized driver response timing. 
Established quantitative metrics linking vehicle 
actions to measurable outcomes.

NIST test vehicle
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Manufacturing

Program Resources



MSRAS Program Standards Leadership & 
Participation
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Robot Safety

Industrial Robots (arms):  ANSI/A3 R15.06 (T), 
ISO TC299/WG3 & WG8 (T), UL STP 1740 (T)

Industrial Vehicles: ANSI/ITSDF B56.5 (T), UL STP 3100 (T)

ISO 25785-1 Dynamically stable industrial mobile robots (T)

Industrial Mobile Robots

ANSI/A3 R15.08 (T)

Perception Systems

ASTM E57 3D Imaging Systems (L, T)

Industrial Vehicles

ASTM F45 (L, T)

Robot Agility and Knowledge Representation

IEEE RAS 1872 (.1, .2, .1.1) (L, T)

Robot Agility: IEEE RAS 2940 (L, T)

Wearable Robots/Exoskeletons

ASTM F48 (L, T)

Robotic Hand Grasping & Manipulation

ASTM F45.05 Grasp Performance Working Group (L, T)

Human-Robot Interaction

IEEE RAS Metrology for HRI Working Groups:
P3107, P3108 (L, T)

Robot Performance

Industrial Robots:  ASME MAM on Robotic Arm Performance (L, T)

Service Robots:  ISO TC299 WG4 (T)

Augmented Reality

AREA Committees on AR Requirements, Security, Safety, and Research 
(T)

Digital Twins

DT Use Cases:  ISO/IEC 30172 (T)

DT Terminology:  ISO/IEC 30173 (T)

Response Robots

ASTM E54.09 & NFPA 2400 (L, T)

Humanoid Robots

IEEE-RAS Humanoids Study Group (T)

ISO/WD 25785-1 - Part 1 (T)

L = Leadership
T = Technical participation

10+ SDOs
20+ Committees
80+ Published Standards



Labs / Testbeds
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Lab Name Bldg/Rm

Human-Robot Interaction Lab 202/209-214

Response Robot Test Facility 207+209

ExoSkeleton Testbed 202/130

Grasping and Manipulation Lab 202/135

Mobile Robot Testing Lab 202/138

Robot Agility Lab 220/A126

Grasping and Manipulation 220/B025

MSRAS Manufacturing Testbed 202/A360

Robot PHM / Data Analysis Lab 220/A362

Sensing and Perception Systems 
Lab

202/130-1



Competitions
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Robocup Federation, Robocup Rescue 
Competition (2000-present)

DARPA Robotics Challenge (2013-2014)

IEEE/RAS Quadruped Robot Challenge

NIST Agile Robotics for Industrial 
Automation Competition (2017-present)

IEEE/RAS Robotic Grasping and Manipulation 
Competition: Manufacturing Track (2019-
present)

ASTM International ExoGames

World Robot Summit Competition, Assembly 
Challenge

NIST First Responder UAS Challenges

World Robot Summit Competition, Disaster 
Robotics Category

IEEE/RAS Humanoids 2026 Loco-
Manipulation Challenge

CTL/PSCR Prize Challenges



Current & Future Activities
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Tactile sensing 
performance

Assembly task 
boards for data 
centers

Mobile manipulator 
performance

Robotic bin picking 
selection guide

Multi-Agent Synchronized 

Collaborative Assembly 

Testbed (MASCAR)

Measuring pressure and force for 
bimanual manipulation

2x_updown - Trim.mp4 4x_rotate-short - Trim.mp4

Humanoids Baseline Benchmark

Allplan (ALLPLAN)
ArchiCAD (Graphisoft)
ATIS.cloud (ATIS.cloud)
Inventor (Autodesk)
Navisworks (Autodesk)
ReCap Pro (Autodesk)
Benaco (Benaco)
MicroStation (Bentley Systems)
BricsCAD (Bricsys)
Cintoo Connect (Cintoo)
EdgeWise (ClearEdge3D)
CloudCompare (Open-Source)
Cyclone FIELD 360 (Leica)
Cyclone REGISTER 360+ (Leica)
Dot3D (Dot Product)
Esri ArcGIS Pro (Esri)
FARO SCENE (FARO)
FME Form (Safe Software)
GDAL (Open-Source)
Geomagic Design X (3D Systems)
Global Mapper (Blue Marble)
GstarCAD (Gstarsoft)

LixelStudio (Lixel)
Matterport (Matterport)
MeshLab (Open-Source)
PDAL (Open-Source)
QGIS (Open Source)
Revizto (Revizto)
Rhinoceros 3D (Robert McNeel)
RIEGL RiSCAN Pro (RIEGL)
Siemens NX (Siemens)
Solibri Model Checker (Solibri)
Solid Edge (Siemens)
SolidWorks (Dassault Systèmes)
SpatialAnalyzer (NRK)
Sphere XG (Faro)
Tekla Structures (Trimble)
Topcon Magnet Collage (Topcon)
Trimble Business Center (Trimble)
Trimble Perspective (Trimble)
Trimble RealWorks (Trimble)
Vectorworks (Vectorworks, Inc.)
Z+F LaserControl (Zoller + Fröhlich)
ZWCAD (ZWSOFT)

Software that Supports .e57

v2 of .e57 for 
mobile lidar?

National Fire Academy Hosted  
NFA A450 (Basic Remote Pilot) 
NFA S373 (Incident Operations) 

 
 

Introduction: 
We are excited to announce a unique opportunity for State, Local, Tribal and Territorial partners to 
participate in a comprehensive Train the Trainer Program aligned with current UAS Operations standards in 
support of wildland fire. This Program is a comprehensive Train the Trainer curriculum aimed at advancing 
skills in Uncrewed Aircraft Systems (UAS) and promoting public safety through improved training and 
credentialing. The 2-week session includes the Interagency Aviation Training (IAT) A-450: Basic Remote Pilot 
Course and National Wildland Coordination Group (NWCG) S-373: UAS for Incident Operations. This 
program is specifically designed to enhance specialized skills, foster collaboration with national fire service 
leaders, and contribute to the ever-growing role of Uncrewed Aircraft Systems (UAS) in emergency 
response. 
 
Participation in this course requires a significant commitment from applicants, as we aim to cultivate 
expertise that will be instrumental in advancing UAS applications within the fire service community. The 
training acquired by this program cannot be used for contract for hire. 
 

Purpose: 
To deliver a train the trainer class and help develop instructors and resources that will enable fire serving 
personnel from state, local, tribal, and territorial fire service organizations, career, and volunteer, develop 
cadre to deliver these classes around the nation to our first responder community. Additional topics will 
include Pilot Standards, Operational Standards, NIST Standard Test Methods, Night Operations, Mapping, 
Law Enforcement Responses, HAZMAT, SAR, and more. 
 
The IAT A-450: Small UAS Basic Operator and NWCG S-373: UAS Incident Operations courses are designed to 
enhance the capabilities of UAS (Unmanned Aircraft Systems) pilots in wildfire and all-hazard incident 
operations. These courses focus on foundational policy, risk management, communication protocols and 
deconfliction principles needed for integrating UAS into incident management. 
 

• A-450 (Small UAS Basic Remote Pilot Course) This is the fundamental small UAS course for 
individuals wanting to become qualified to operate small UAS for the Department of the Interior 
(DOI)/US Department of Agriculture's Forest Service (USDA-FS). A-450 will utilize small UAS aircraft 
(less than 55lbs) to provide the basic academic and flight training necessary to conduct missions as 
Remote Pilot-in-Command (RPIC) for DOI/FS. Students will refine their piloting skills, learn regulatory 
compliance, and understand best practices for deploying UAS in dynamic environments. 

 

• S-373 (Unmanned Aircraft Systems (UAS) Incident Operations) This course is designed to meet the 
training needs of the Unmanned Aircraft System Pilot (UASP) to manage the information needs of 
incidents managed with the Incident Command System (ICS). The course combines lectures, 
facilitated discussions, individual/group exercises, and simulations. The UASP position is used to 
collect, process, and distribute tactical and strategic information to meet the needs of incident 
operations and planning personnel. 

 
 
 
 
 
 

Drone pilot credentialing

http://drive.google.com/file/d/19hIsn0OjE2ePhWuvAdiwYLSdgKXbi0YI/view
http://drive.google.com/file/d/1j6YXWG_yDxxpezOsrNoHNQnoUHnbsX2I/view


Thank you 

www.nist.gov
 

http://www.nist.gov/
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