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Taxonomies



Cutkosky Taxonomy



Kamakura Taxonomy



Kapandji Taxonomy



Iberall’s Oppositions and 
Virtual Fingers



Thumb Abduction / Adduction



Feix et al. Cumulative Taxonomy



Feix et al. Cumulative Taxonomy



Feix et al. Cumulative Taxonomy



Feix et al. 
taxonomy 

in use

Raphael Deimel and Oliver Brock. A Novel 
Type of Compliant and Underactuated 
Robotic Hand for Dexterous Grasping. 

International Journal of Robotics Research 
2015 (in print).



Cumulative Taxonomy:   My Summary

1. Power grasps using the Palmar Gutter 

2. Power grasps using Other Parts of the Palm 

3. Power grasps with Lateral Stabilization 

4. Precision grasps with Lateral Stabilization 

5. Power grasps with Pad Opposition 

4. Precision Grasps with Pad Opposition



Lateral support

Pad opposition

Power palm

Feix et al. 
Cumulative 
Taxonomy:    

My Summary



Feix et al. Cumulative 
Taxonomy — is this sufficient?



Taxonomy from a Surgeon

https://mpatkin.org/ergonomics/handle_checklist.htm

Power External Precision Internal Precision Pinch

Stretching
Ulnar Storage Suture Storage TriggerStretching

Power 
Variation



I-Limb Taxonomy

https://www.youtube.com/watch?v=doWAtRT00T0

https://www.youtube.com/watch?v=doWAtRT00T0


I-Limb Taxonomy:   1 of 2



I-Limb Taxonomy:   2 of 2



I-Limb Taxonomy



One Object, One Task, 17 Subjects

Lateral Precision Disk Palmar Pinch

StretchingBimanual 
Lateral

Bimanual Parallel 
Extension?

Bimanual 
Cupping

Bimanual 
Ring

Parallel Extension
 Variation?

Ventral 
Variation?

Palmar Pinch  
Variation?

Palmar Pinch  
Variation?



Power Lateral 
Pinch, Middle 

Finger 
3 Ulnar 7 

Thumb Proximal 
Phalanges Pinch 4 Thumb Index 

Pad Pinch 8 Ulnar Plus 
Pinch 3 

Large Diameter  
Heavy Wrap 8 Large Diameter Heavy  

Wrap / Index Top 3 
Small Diameter  

Heavy Wrap 1 Power Sphere 3 Power Parallel 1 
Power Parallel 
with Index Side 2 

Power Grip 
Distal Type 1 

Precision Sphere 1 Precision Disk 4 Precision Tripod 2 Precision Thumb 
4-Finger 4 Precision Thumb 

3-Finger 3 
Precision Thumb 

2-Finger 1 Precision Thumb 
Index Finger 1 

Power Medium 
Wrap 1 Power Grip 

Extension Type 3 Multi-Item 3 Power Lateral 
Pinch 3 

Power Lateral Pinch, 
Torque Supported 2 Power  

Non-Prehensile 1 Two-Hand 1 

3 Minutes of Shopping, One Subject



1 Day, Two Subjects, Grasps from Feix et al.



1 Day, Two Subjects, “Grasps” NOT in Feix et al.



Grasps in Action:  Two Pages from Kapandji



Hand shape is not enough



Motion, Force, and Stiffness 
Lateral (Pinch) Grasp

J. Liu, F. Feng, Y. Nakamura, and N. S. Pollard, 2014. A Taxonomy of Everyday Grasps in Action, IEEE 
International Conference on Humanoid Robots (Humanoids 2014), Madrid, Spain, November 2014.

http://www.cs.cmu.edu/~jialiu1/database.html



People prefer expressing forces as verbs 
20 Verbs for 173 Observed Grasps



Twist



Pull



Pull



Byrne, Richard W., and 
Jennifer M. Byrne. 

"Manual dexterity in the 
gorilla: bimanual and 

digit role differentiation in 
a natural task." Animal 
Cognition 4, no. 3-4 

(2001): 347-361.



Intrinsic hand motions





Simple Synergies
Pinch

SqueezeDynamic Tripod



Reciprocal Synergies 
Thumb Abducts/Adducts

Twiddle

Rock Rock



Reciprocal Synergies 
Thumb Flexes/Extends

Radial Roll

Index Roll

Full Roll



Sequential Patterns
Rotary Step

Digital Step

Linear Step



Palmar Slide

Not Classified



Transitions

6. Prismatic 
4-finger 29. Stick

6. Prismatic 
4-finger

Precision Thumb 
4-Finger 4 32. VentralPower Grip 

Extension Type 3 

Rock



Transitions

Pinch

9. Palmar 
24. Tip Pinch



Transitions

Digital Step

23. Adduction 
Grip

20. Writing 
Tripod

32. Ventral

6. Prismatic 
4-finger



Transitions

Palmar 
Gutter

Power Palm

Power Lateral

Precision Lateral

Power Pad

Precision Pad

Grasp Network



Transitions

Palmar 
Gutter

Power Palm

Power Lateral

Precision Lateral

Power Pad

Precision Pad

Grasp Network
Twist



Our data collection effort



Grasps from the 3min shopping video plus 
Elliott and Connelly



Finger and thumb tip triangles in  
back of the hand frame


