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Study of Evaluation Method for Knee-grip Feeling of Motorcycles
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Simulation technology is demanded that enables
quantitative and unified evaluation of the knee-grip
feeling of motorcycles in a short time. This study used
a computer mannequin, which can simulate various
rider physiques, and ergonomic techniques to derive
the appropriate relative positions of the foot peg and
knee contact area that enable riders to exert sufficient
gripping force. In addition, the knee-grip status was
reproduced using simulations, and the relationship with
the subjective rating was investigated. This enabled
establishing of evaluation parameters that express the
feeling of discomfort during knee gripping and threshold
values, and deriving of a predictive formula. As a result,
it became computationally possible to estimate the
feeling of thigh discomfort with an accuracy of 93%.
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Table 1 Body sizes

Table 3 Simulation results and subjective ratings

Male Female Interference |Interference | Interference ||Subjective
Ave. S.D. Ave. S.D. area [mm?] |area ratio [%]| depth [mm] |/rating [Point]
Height 171.2 5.9 156.3 6.2 A 2615 19.0 35.3 3.0
Thigh length 393.3 38.0 371.3 22.9 Normal B 150 1.3 4.5 4.1
Distance between tibia P C 1628 12.4 23.9 3.6
and groin 351.1 26.3 322.5 35.9 position D 280 55 6.0 23
Lower leg length 407.6 28.0 342.5 33.0 E 184 1.6 4.7 4.8
(mm) A 3334 22.0 39.9 3.2
Front B 3036 21.0 36.4 3.9
o . C 8578 58.0 63.3 2.6
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Table 4 Maximum interference depth and degree of
protrusion (front position)

F(a) [mm]|Degree of protrusion
A 39.9 19.1
B 36.4 0.9
Front
position C 63.3 2.2
D 29.9 2.2
E 28.3 1.0
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Fig. 13 Test to determine multiple regression formulae

Table 5 Verification of multiple regression formulae

- ) - Middle )
Position on thigh Tibia of thigh Groin
Correlation coefficient R 0.93 0.99 0.95
Significance level F 0'*91 0;80 0'93
Interference tolerance - 0.02 0.02
P-value -
Degree of protrusion 0.01 0.00 0.04

Table 6 Multiple regression formulae for each position

Position Multiple regression formulae

Tibia Point = -2.3 x [Degree of protrusion]
0=a=60 +6.02

Middle of thigh Point = -0.56 x [Degree of protrusion]
60<a=160 +0.14 x [Interference tolerance] +3.4
Groin Point = -0.35 x [Degree of protrusion]
160<a +0.1 x [Interference tolerance] +3.1
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