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It is a well-known phenomenon that adults are speak-
ing differently when addressing children. The purpose and
the perceptual parameters of the child directed speech or
Motherese have been discussed over the last three decades.
Recently, this particular behavior has been characterized
as directing the child’s attention to relevant aspects of the
speech signal [2]. What if - not limited to the speech sig-
nal - children are learning from input that is specifically de-
signed for them? This is an idea that has barely been con-
sidered in the classical view on learning in pattern recog-
nition but is gaining popularity in developmental psychol-
ogy. Brand et al. [1] characterize a modification in mothers’
infant-directed action as Motionese. In their studies, they
observed that mothers’ infant-directed actions reveal dis-
tinctive characteristics that amplify or exaggerate meaning
and structure within their bodily motions. These character-
istics were identified using 8 intuitive categories: range of
motion, rate, repetitiveness, proximity to partner, enthusi-
asm, interactiveness, punctuation and simplification. Hu-
man coders gave each object demonstration a rating (0-4)
for each category. However, the definition of the categories
was tailored for human coders and often a single feature
like, e.g., velocity was contained in several categories.

We present an algorithmic solution to identify visually
observable modifications in actions in a quantitative man-
ner requiring only the video stream. Our approach is based
on a system for recognizing manipulative gestures [3]. The
human hands are tracked based on skin color and the acting
hand is related to objects in its vicinity based on their dis-
tance. Based on these processing steps, a variety of param-
eters like, e.g., hand velocity can be measured objectively.
While our findings are in accordance with Brand’s observa-
tions, we also provide insights into which specific aspects
of the demonstration are relevant for motionese.

In our case study, we looked at an adult addressing either
a child or another adult in his actions. Our approach allows
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us to identify the differences with respect to infant-directed
action. In addition to the features extracted from visual data
we performed an analysis of the sound signal to achieve a
quantification of the multi-modal information directed to-
wards the child. We hypothesize that cues in the acoustic
signal can help to guide attention to relevant parts of ac-
tions. For example, the end of many actions like placing
a cup on a table is signaled by the noise of the cup hitting
the table top thus indicating the goal position of both the
hand and the object. Analyses of the acoustic signal allow
to highlight the action structure by (1) aligning noise from
actions to the trajectories of gestures and (2) identifying es-
pecially emphasized regions in the speech signal.

Our findings suggest that techniques such as tracking
manipulative gestures are an important step towards the
analysis of qualitative and quantitative differences in the
multi-modal input. They also indicate that multi-modal
cues can help in understanding (and learning) of actions
and their meaning. This will help research in robotics to
develop ways of how to reduce the complexity of the acqui-
sition problem, i.e. to reduce the requirements on built-in
architectural constraints of learning mechanisms [4]. We
will also discuss the potential application possibilities (such
as plug-ins to transcription programs) to make these tech-
niques available to developmental psychologists.
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