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Abstract Aimed at the fall issues of the aged, a wearable pre-impact fall early warning and protection system 
which consists of an early fall alarm, protection airbags, a remote monitoring platform and a guardian’s smart 
phone application was developed. When fall happens, the early fall alarm triggerd airbag system, then airbags 
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Fig. 1 Block diagram of the early fall warning and

protection system

alarm rang and sent message to guardian for help. Meanwhile, the kinesiology data during falling time was sent to 
remote monitoring platform for storage, and falling location was showed in the electronic map. Finally, the reliability 

Keywords pre-impact fall early warning; protection airbags; inertial sensor; message for help; real-time 
location
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Fig. 2 The early fall warning and protection belt
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Fig. 3 Block diagram of the early fall alarm
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Fig. 4 Picture of real early fall alarm
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Fig. 5 Block diagram of protection airbag system design
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Fig. 6 Structure chart of the air bleeder
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Fig. 7 Picture of the real air bleeder

PHP

MaSQLInternet

8

Fig. 8 Architecture of the monitoring platform
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Fig. 9 User’s real-time location
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Fig. 10 Replay of user’s historical track
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Fig. 11 Experimenter wearing fall warning and protective belt
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Fig. 12 Data curves of resultant acceleration and pitch angle of ADLs
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Fig. 13 Data curves of resultant acceleration and pitch angle of falls
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