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This study presents behaviour-model-based product design as 
a new approach to safe product design for children. Ubiquitous 
sensing technology and statistical modelling technology allows 
us to quantitatively observe and record children behaviour and 
thus acquire children behaviour model from the large-scale 
sensory data. This study proposes a system for modelling chil-
dren behaviour and designing consumer product based on the 
developed behaviour model. The proposed system consists of 
a wearable sensor for spatially and temporally measuring chil-
dren behaviour in an everyday setting together with Bayesian 
network modelling technology to acquire a children behaviour 
model. We consider this system from both the theoretical and 
practical viewpoints. The theoretical framework describes a 
behavioural model in terms of spatial statistics. The practical 
aspect of this paper is concerned with a case study in which 
the proposed system is used to create a new type of playground 
equipment that is safer for children, in order to demonstrate the 
practical effectiveness of the system. In this case study, we con-
ducted in situ measurement of 47 children playing with equip-
ment by a wireless wearable location – electromyography sensor 
that the authors developed in cooperation with a kindergarten. 
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A model on children’s climbing behaviour was created from the 
measured data. By cooperating with a playground equipment 
maker, a new climbing wall type of equipment was developed 
and the developed equipment was installed at a kindergarten. 
This study also evaluates the performance of the model sta-
tistically by observing children playing with the developed 
equipment using cameras for over 1 year.
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