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Multimodal joint attention based on mutual exclusivity principle

Tsukasa Nakano*'*2, Yuichiro Yoshikawa*?, Minoru Asada*!*? and Hiroshi Ishiguro*!*2

In this paper, we propose a method for simultaneous learning of multi-modules for joint attention: gaze-driven

attention and word-driven attention. Inspired from child language acquisition, mutually exclusivity bias is utilized

for mutual facilitative learning both in an intra- and inter-module manner by extending a modified Hebbian learning

rule. Experiments on a human-robot interaction and on the computer simulations, we analyzed that the proposed

method enabled mutually facilitative learning of a mapping for gaze-following and a label-to-object mapping by

which the learner performs multimodal joint attention with its caregiver. Finally, through a computer simulation

resembling mother-infant interaction, we argued a possibility of the proposed learning mechanism as a constructivist

model for infant’s cognitive development.

Key Words: Joint attention, Mutual exclusivity, Simultaneous learning of multi-functions
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Fig.4 A sample scene of human-robot interaction of joint at-
tention
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Table 1 Success rates of face and object recognition

Gaze Face recognition | Object’s | Object recognition
direction rate (%) label rate (%)
right 100 car 100
center 97.5 ball 98.1
left 88.2 bat 98.4
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