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@ Collaboration requires communication -
UMBC _ | . . . R

* Natural language for HRI
 Natural, intuitive, and adaptable

* Teach, direct, and customize
environment and teammates

 Language in the world =
grounded language
* NLP # vision # robotics
* Grounded percepts and actions
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@ The data problem(s)
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* Formalism is model-agnostic w

* Applicable to arbitrary modalities
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 As long as you have language
- white
: Visual
° Object Recognition Fus-CNN (Eitel et. al. 2015) Features
* But that makes it data h
u d aKkes | dala nungry
Language UMAP Vision UMAP
O ) _
Context C World w Formal language y Natural language x 20 20+ =
J Ceolor-orange(®) = 0.87 Ax.(color-orange(x) A “ “The orange ball.” e .
‘ J Cc()[or—red(x) =0.61 Shape_sphere(x)) \ A 104 n 104 'A
) I SShape—mlmd(x) =091 \ / T~ — J of ’
S i =0.06 |\ / — [ 4 8 -
Shape—trmngle(x) = U \ L del — ) 4 v A N
Perceptual model 4 / anguage mode = 0 w ‘ 0 i
/ S=0, PS °
gmmm?gi (X){_E) {12’1} / < y S = {blue = N:Ax.blue(x) ’ n ¢ o
olor-redX) = {0, Ax. ,
ij”’ Zd =101} |/ Ground Learned groundings round = N:A\x.spheroid(x), ...} —10 —107
color-blue ’
Sshape—mund(x) ={0,1} truth G color-orange(x) < CC”/(’"’”mnge(x)’ P=iYa ')E\Y:f -=> _X:f(a)’~}\ f
Sshape-cube) = {0,1} ‘ < »| shape-sphere(x)) € Squpe. round)- XIY:A Y\Z:g => X/Z:hx f(g(x)), ...} o ol




@ The data problem( s)
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* Research platforms in large-n trials

Classifiers
aluminum
o ° [
* Collecting data from different settings
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» Getting robots & participants there
I
getting permission to be there, IRB, ... e
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Human Perception of the Robot
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Instructing partner Robot’s perceptual inputs Real-world transer

iCi ' Perform tasks using domain
Collect participant Saved scenario can be ©daptation for additional

speech, gesture, and replayed with different learning
head posture sensors, noise model, ...




NSF MRI #142820, Pl: Marc Olano
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@ Photogrammetry
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S 2 Participant interaction space

UMBC

NSF MRI #1531491, Pl: Don Engel



* Fast experiment prototyping
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 High-resolution data collection
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