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Taxonomy

Military Industrial Medical

Anatomy based

Upper extremity - arms, shoulder, elbow, combination

Lower extremity - hip, knee, ankle, combination

Torso Load Re-distribution

Helmet Load Re-distribution

Full body

Task based

Improve mobility / agility 

Load handling, load positioning

Increase endurance, strength, capabilities

Increase productivity

Mission support - soldier readiness

Rehabilitation

Environment

Indoor clean

Indoor dirty

Outdoor (dusty, dry, damp) 

Outdoor (extremes: dirty, dry, wet) 

System Mobility based

Stationary

Tethered

Untethered



Taxonomy
Exoskeleton Structure Military Industrial Medical

Mechanical Actuation

Hydraulic

Electromechanical (incl. cable)

Pneumatic

Spring

Power/Control

Powered/Active

Quasi Active

Unpowered/Passive

Kinetic Energy Harvesting

Oscillating mass

Relative human joint motion



Related Standards
Terminology

• ISO/TC 299/WG 1 Vocabulary and characteristics 
• ISO 8373:2012 Robots and robotic devices — Vocabulary

• ISO/TC 173/SC 2 Classification and terminology
• ISO 9999:2016 Assistive products for persons with disability -Classification and terminology

• ASTM F3200-16 Standard Terminology for Automatic Guided Industrial Vehicles 

• E2521-07a: Standard Terminology for Urban Search and Rescue Robotic Operations

• ISO/CD 19649 Robots and robotic devices ---Vocabulary for mobile robots (under development)

• IEEE 1872-2015 Standard for Ontologies for Robotics and Automation (some terms/definitions)

• ISO 8373 contains basic terms which relate to all robotic fields.

• At this time, there are no specific terms related to exoskeletons.

• Expected in the near future is that some terms will be developed during development of a 
performance or safety standard on exoskeletons.

• After these are finished, “we will look into the possibility of putting these new terms into ISO 
8373 when we revise it.”



Development of ASTM F45.91 Terminology Standard F3200-16
Potential Information Towards Exoskeleton Terminology Standard

• May 2014 – ASTM Committee F45 (55 members) was formed along with ASTM F45.91 Terminology subcommittee (20+ members)
• Formed a task group of 8 members

• Searched terminology standards, vehicle standards, MHIA website, etc. terminology listings 

• Compiled terms that pertain to autonomous vehicles and testing into a single document with reference to their origin

• Held monthly webex task group and bi-annual full committee face-to-face meetings:
• TG made an initial pass through the list to remove/add terms that may be useful to F45 documents
• TG meetings used to form a consensus on each and every term, lots of discussion on over 120 terms
• Face-to-face meetings allowed full group to provide comments on terms, definitions

• Balloted ~120 terms to F45.91 subcommittee

• Resolved negative comments 

• Balloted to full F45 committee

• Resolved negative comments 

• ~ 70 terms passed ballot May 2016 along with the document scope which created the initial terminology standard

• Revised terms that did not pass ballot, discussed with negative voters directly
• Many times, misunderstandings of voting process, terms use in other documents (i.e., may not be an industry use term), etc.

• Re-balloted remaining terms, addressed negatives until all terms passed – January 2017 final ~100 terms passed

Disclaimer: Commercial equipment, software, and materials are identified in order to adequately specify certain procedures. In no case does such identification imply recommendation or 

endorsement by the National Institute of Standards and Technology, nor does it imply that the materials, equipment, or software are necessarily the best available for the purpose.




