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Introduction

Saddle w musculoskeletal pains or irritations alter the g
comfort (Breda et al., 2015; Larsen et al., 2018) L AN
One consequence of the tissue shear loading
(Wilson et Bush., 2007)

Could be measured with saddle force sensors
(Wilson et Bush., 2007, Beurier et al., 2017)




Objective

Perceived sitting comfort

How shear forces impact the perceived sitting comfort in competitive cyclists ?



Method

Sensor Design

- w Measure shear forces applied
# on saddle in:

4 strain gauges
' = Anterior-posterior (Fx) and

—> Lateral-medial (Fy) directions

Arduino
Microcontroller




Signals processing

Anterior-Posterior Force (N)
Medial-Lateral Force (N)

> Fx and ﬁy signals clean using
a moving average filter

Anterior-Posterior Force (N)
e Medial-Lateral Force (N)

— Signal time synchronous average

—> Amplitude of the signal (in N)




Male Female
N 5 1
Age (year) 26+ 11 25
Mass (kg) 69 £ 14 58
Height (cm) 178 £ 10 170

1 Day laboratory test: 2 x 20 min treadmill exercise

Before (PRE) and After (POST): a bikeffiting procedure that aimed to optimize the sitting comfort



Method

4 x 5 min of pedalling on a treadmill at RPE CR10 of 4, at 4 slopes (1, 3, 6 and 9%)

5 min 5 min 5 min 5 min

EXERCISE

S - S N
PRE and POST % % 4

1% 3% 6% 9%
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Results

10 - . * traduced p<0.05 at
| the Wilcoxon test
( |

Sitting perceived comfort (U.A.)
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w [ncrease in the mean perceived sitting comfort after the fitting optimization session
» +150+ 106 %



Results
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Anterior-posterior Medial-lateral

w [ncrease in the mean anterior-posterior force amplitude:
» +40+17% at 1%
» +27 +31% at 3%



Results

ANTERIOR-POSTERIOR LATERAL-MEDIAL

w|n average for all slopes, we observed an increase:

80 4

NI

Participants »in the anterior-posterior direction for 5
— o participant
Z o o »in the lateral-medial direction for 4
@ -+ 3 participant
8 < -
- 5
40~ - 6
w No differences in the displacement of the point
201 Vd force application, in both directions

PRE POST PRE POST
Condition

Mean(N) 55.8N 64.8N  43.IN 42.8N

Increase in Anterior-posterior forces - Better pelvic stability on the saddle and less
shear forces



Conclusion

Lower level of shear forces between buttock and saddle would improve the sitting
comfort ?



Conclusion

Increase pelvic stability on the saddle = More kinetic energy transmitted by the cyclists to the bike

Could improve pedalling efficiency, and contributing to improve comfort



Conclusion

Practical application

Could have major interest for bikefitting pactiser, to help customers to choose the more adapted saddle

QP

CHOOSING THE BEST SADDLE

h




Conclusion

Thank you for your attention




Conclusion
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Supplementary Slide

CALIBRATION OF THE SENSOR

w2,10 and 20kg in Fx, Fy, Mx and M_); directions

w- Calibration Matrix :

Fx | [u1]
Fy | _lv2] -7
x| (U3
iy U4

With U1, U2, U3 and U4 the tension measured by the 4 strain gauges (Matich et al., 2017).

. . qT : :
w The 4 columns of the inverse transpose matrix K~ are the slopes of the linear regression between the
outputs voltages and the applied load.

Ulg - Ulyg
K=| : . :
U4—— - Ubd—

Fx My



Supplementary Slide

BIKEFITTING PROCEDURE

1) Shoe Cleat 2) Dynamic
setting Analyze
3) Pedalling 4) Saddle model
analyze selection




