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A Study of Human Characteristics on Pedal Operation
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Summary

Humans control their physical muscle forces by contracting and relaxing muscles of arms and legs,
and generate physical joint torque, and operate devices, adjusting the characteristics of “machine-
impedance” such as hardness, softness. So, it is important to harmonize the human characteristics
and the mechanical characteristics when we design vehicular devices. We call this concept
“Impedance Matching.” This study cleared up the human characteristics at first, citing the moves
from acceleration-pedal, clutch-pedal, through to brake-pedal. Second, the study attempted to
improve the “operation comfort” in the pedal operation by harmonizing the human characteristics
and the pedal’s mechanical characteristics. Finally, the study concluded that focusing on
“Impedance Matching” is important to optimize the operational efforts by adapting the mechanical

characteristics to the human characteristics.
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Fig.1 The Location of EMG Electrodes
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Fig.2 Measurement Systems of Ankle Joint Torque
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Fig.3 Measurement Devices of Ankle Joint Torque
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Fig.4 Measurement Scene of Ankle Joint Torque
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Fig.5 EMG Measurement Result
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Fig.6 Measurement Result of S.P.D. and the Pressure

Distribution in the Right Foot Position
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Fig.7 Relationship among Accelerator Pedal Efforts,
S.P.D. and the Right Leg Position
O in 50km/h vehicle speed
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Fig.8 Relationship between Leg Open Angle and S.P.D
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Fig.9 Crutch Pedal Force- Stroke Characteristic
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Fig.10 Foot Force on Step
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