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Motivation ATLANTIS Objective

If robots are to interact with humans in natural ways in the future
— mechanisms accounting for the multi-modal complexity of
situated human communication need to be developed.

Develop multimodal, grounded artificial learning machines

Most current approaches in natural language processing (5~ WPS5 Robot Experiments )
» focus on the structural analysis of linguistic utterances upf. t t t
> are analytical and oriented towards language without much regard pjmmmmele e e Vs N
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Long term (and beyond ATLANTIS) X S |
> enable a robot to learn the conn_ectlon betw_een prificlinteligencelab_ (" weo WP WP4 | SONY
sensory-motor & language levels in a task-driven context | | Gesture Lexicon Grammar | |
. ) ) ) : Learnlng \ Learnlng Learnlng : Sony Computer Science Laboratory, Paris
> computationally model stages of language learning — jointly ol ey gt ‘ (Michacl Sprangen
considering early developmental stages and the fully developed ENS t t t
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OFAI-MMTD Corpus — Object I\/Ianipulati()n OFAI objective: develop a computational model for multi-modal
object reference resolution In situated task scenarios

Result Year 1: (Gross & Krenn 2016; Gross, Krenn & Scheutz 2016)

, datasets from 16 HH pairs > computatlonal model reflecting an adult system of situated
multimodal object reference resolution

> learner observes, teacher conducts
- ’ FLfEaalsy 3 > the model i n empirical —the MMTD cor
and explains the task . il the model is based on empirical data —the cCorpus

Gold standard annotations
> two Independent annotators

> annotation of teacher multimodal S N T
communication
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Start with list of objects and object properties in scene
Annotation Tiers

T1 - 'transcription’: keeps characteristics of spoken utterances incl. disfluencies, repetitions, Tube ~ mounted part Tube ~ loose part Tube — connected parts Table = round
dialectal idioms, concatenation of words, elisions \ 7 :

T2 - 'transliteration': makes utterances as close as possible to written language; preparatory step — 11

for part-of-speech tagging - \ \

T3 -'POS'": STTS, part-of-speech tagging with TreeTagger (Schmid 1995) \ e

T4 - 'gesture of teacher’; deictic, iconic, beat, emblem, poising + target of gesture Marker - green yellow

T5 - 'eye gaze of teacher': continuous annotation of where the teacher is looking at (obj., person) Zzgi':fr;g;re;; éi:ve) zzg‘i';egr_sifig:cgt?\fe) Marker — red yellow

T6 - 'relevant object': reference to one of the salient objects in the scene, manually annotated
T7 - 'phrase': boundaries, T7, T8 follow DIMA annotation guidelines (Kugler et al. 2015)

gfo;n' F;gmgeggepfgsf weak, strong - Take into account the following channels of information: language,
9. 'instrucéor_hol ding an object h: ¢:¢: 11 W i gesture, which object is held / moved by the teacher
T10 - 'object_moving_towards i § ol e “‘M&m t"“’” For each object reference in the multichannel input stream check
T11 - 'meta description: utterances that | = o= | oo Torlesh and confine the initial set of objects in the scene to a unique
do not directly relate to the scene m : reference accor ding o
o e 1. Language: Is there an object reference (noun phrase, pronoun,
g o gt g e S o o o5 vl space indexical) in the utterance?
' 2. Gesture: Is there a gesture (pointing, poising, exhibiting) referring
LN 1w P L LY W I LI S LU to the object in focus?
T s ) e ' et | o e 3. Move object: Is there a movement towards a target object?
o | P o L. | I 4. Hold object: Is an object in the hand(s) of the teacher?
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MMTD Corpus: http://www.ofai.at/research/interact/ MMTD.html| nresolved (> 1 referent) (35.7%) (57%)

Adult model  Early stage model
(+ language) (no language)

Correct (unique referent) 133 (64.3%) 61 (29.5%)
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