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Development of a robotic evaluation system
for the ability of proprioceptive sensation
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A Multiple-Input Single-Output Model for
Human Force Perception in Pedaling

Yoshiyuki TANAKA

6 - Method -

Recorder Magnitude estimation Input variables

Standard force stimulus
Knee joint-angle

A subject is asked to perceive a reaction force at his foot
according to the specified condition, and answer its magnitude in percentage.

o

(Seven university students)

Standard stimulus: Companson stimuli:

Knee joint-angle: F. [N] Fe [N]
&, =90, 120, 150 deg. 10 25, 50, 75,100, 125, 150, 17.5
20 5.0, 10,0, 15.0, 20.0, 25.0, 30.0, 35.0
30 7.5, 15.0, 22.5, 30.0, 37.5, 45.0, 52.5

(25%, 50%, 79%, 100%, 1256% 150% 175%)

* Each standard is provided at &, = 115 deg.
Ankle joint-angle: @ = 115, 130, 145 deg.  * 5 trailsfor each comparison

-Results: SISO - :
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Subjects tended to perceive larger S a0 b
e . &
as the ankle joint-angle increased,
especially when the magnitude 0 : ;
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of standard stimulus was smaller. True magnitude %]

- Results: MISO (2-input) -

A=101, (& 8, ) =(029, 1072, 22,23, B=085

Perceived magnitude [%)]
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L Analysis and Modeling of
Human Force Perception Properties
during the Operation of a Driving
Interface System Using Limbs

Yoshiyuki Tanaka

Driving simulator
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DSP boards Impedance
control

» Sampling rate: 1 kHz
= Impedance control method:

|Ti_j = M;;0;; + Bij(0:;)8i; + Ki;(6:;)6:;
i € {steer, pedal} j € {right, left}

Exp. Condition

Oy = 0 60 deg.

Q 1.~ 5% Am-length / \AC:Anﬁc:ockwise

o C: Clockwise
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Comparison force

Trial

Initial Comparison Foree: F\. = 10, 20, 23 N

Standard Force : f/= 10, 20, 30 N

m Standard Stimulus by the right pedal is setas Fs = 10, 20, 30N

® [nitial Comparison Stimulus by the steering wheel is setas Fc = 10, 20, 25 N
B Five Handling Conditions and two rotation directions:
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