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Effect of Lower Limbs Somatosensation on Linear Motion Perception
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Abstract

To perceive body movement, the nervous system uses multi-sensory cues such as vision, vestibular
signals, and somatosensation. Among the multi-sensory modality, the previous researchers reported that
the lower limb somatosensation plays an important role on maintaining postural balance. In this study,
we examined the contribution of somatosensory cues to linear motion perception by measuring the
detection threshold of the direction of linear motion with and without lower limb somatosensory
constraints. Six healthy male volunteers participated in randomly ordered 33 single sinusoidal
acceleration trials with the stimulus at 0.25Hz with peak magnitude ranged from 0 to 8mG. After each
stimulus, subjects reported their perceived direction of motion by button press. Results showed that the
reduced lower limb somatosensation significantly increased perception threshold. Without constraints,
mean threshold was 0.82+0.23mG, while it was 1.23+0.35mG with reduced lower limb somatosensation.
The results suggest that without visual cues, perception of the movement direction strongly depends on

the lower limb somatosensory information.
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Table 1 Summary of data on perception thresholds
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(a) Control condition

(b) Constraint condition

Fig. 3 Test conditions
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Table 2 Thresholds of linear motion perception

Subject Peak acceleration threshold (mG)
Control Constraint
1 0.62 0.90
2 1.04 1.86
3 0.85 1.34
4 0.72 1.11
5 0.55 0.92
6 1.12 1.27
Average | e £ 023 23 + 035
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Table 3 Mean of peak to peak joint angle and

acceleration changes for Subject 3
Mean + S.D
Control Constraint
.. | Perturb- .. {Perturb-
Standstill . Standstill .
ation ation
Accele-

i Head 3.58 431 343 4.28
ration | Beat I, 085 |+ 2.17 |+ 1.18 | + 2.83
[mG]

. 0.32 0.36 0.35 033
Joint | Neck

+ 0.13 |+ 0.16 |+ 0.15 | £ 0.19
angle

[deg]

Lower | 0.26 0.24 0.24 0.25
back |+ 0.13 |+ 0.15{+ 0.11 |+ 0.17

Table 4 Significance probability of peak to peak

joint angle and acceleration between
Control and Constraint for Subject 3
p-value
Control vs. Constraint
Standstill Perturbation
Accele- i
. Head 0.749 0.862
ration
. Neck 0.814 0.750
Joint
e | o 0.725 0.906
AMEC | back ] ]

* Analyzed by an one-way RM ANOVA
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Table 5 Slope signs of percentage of comect P At wHA AL FRA e BF¢
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1 -+ -

2 + + & 7|

3 H++ +H+++
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* The number of signs indicates a slope
magnitude. Each sign correspondents to the

increase(or decrease) rate of 5% per trial.
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