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Motion Instruction of First Aid Chest Compressions Using Pseudo-Reference and Its Evaluation

Masafumi OKADA™! and Shun KAYASHIMA

i Dept. of Mechanical Sciences and Engineering, Tokyo Institute of Technology
2-12-1 Oookayama Meguro-ku Tokyo 152-8552, JAPAN

The chest compressions is one of the most important actions for the first aid cardio-pulmonary resuscitation (CPR).
Because many people will be survived by CPR in the early-stage of cardio-respiratory arrest, it is expected the chest
compressions becomes widely known to the public through trainings. The chest compressions is accompanied with an
internal force and it is difficult for trainees to understand the amount of the required force only from demonstrations. In this
paper, we develop an enhanced motion that enables the trainees to generate the required force for the chest compressions
from dynamical point of view. A skilled motion is captured and modeled by an autonomous control system containing
information of human motion. Based on decomposition of the controller, “Pseudo-reference” is introduced. Through the
trainings with/without Pseudo-reference, the effectiveness of the enhanced motion is evaluated based on the output force

and its weaknesses are declared which will be complemented by a trainer.

Key Words : Chest Compressions, Motion Instruction, Enhanced Motion, Autonomous System, Pseudo-Reference
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Fig. 1 Instinctive representation of human pushing a weight
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Fig. 2 Enhanced motion of the chest compressions
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Fig. 5 Closed loop system of autonomous system Fig. 6 Decomposition of the controller
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Fig. 7 Link model of human chest compressions
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Fig. 8 Marker position
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Fig. 9 Motion capture data of chest compressions
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Fig. 10 Vector field obtained from motion capture data
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Fig. 11 Human motion captured data and modeled data
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Fig. 12 Modeled motion by an autonomous controlled system
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Fig. 13 Pseudo-reference of chest compressions
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Fig. 14 Modification of the pseudo-reference
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Fig. 15 Modified pseudo-reference of chest compressions
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Fig. 16 Time variety of the generated force
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