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The Measurement of the Magnitude of Sensory Perception and Displeasure to the
Vibration Stimuli applied on Forearm in upper Limb Amputees
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Research involving discomfort or pain related to haptic vibratory stimulation the for prosthesis users of
myoelectrical hand is very lacking. Our objective of this study was to evaluate the displeasure and
sensitivity of areas in forearm using vibration stimulation system between upper limb amputees and
non-amputees. Twenty transradial amputees and forty non-amputees (20 youth, 20 elderly) were
involved. We set up custom-made vibration stimulation system including eight actuators (4 medial
parts and 4 lateral parts) and GUI-based acquisition system, to investigate changes of residual
somatosensory sensibility and displeasure at proximal 25% of forearm. Eight vibration actuators were
attached to the circumference of proximal 25% point of forearm at regular intervals. Sensitivity tests
were used fo stimulate the 120Hz and discomfort experiment was used to 37 ~ 223Hz. The subjective
responses were evaluated by 10 point scale. The results showed that both groups were similar in
sensitive areas. Response at around of radius was most sensitive than other areas in all subjects.
Elderly group do not appear discomfort of vibrotactile; however, youth group and amputee presented
discomfort of vibrotactile. Prosthesis with a vibrotactile feedback system should be developed
considering the sensitivity. Furthermore, Future studies should investigate the scope of application of
that principle.

Key Words: Vibration Sensory Perception (Z1& &2t Q1X]), Sensory Feedback System (Z+Z+ Z[HQ A|AR), Upper
Limb Amputees (& X & X}, Magnitude estimation (27| 7)), Displeasure (= 2 Z)
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Fig. 3 Comparison of sensory perception between medial
and lateral part of forearm
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Fig. 4 Comparison of segmental sensory perception
within group

Table 1 Comparison of sensory perception between

groups
Area Group Mean = SD F value
Youth 4.55+1.76
Channel 1
Elderly 5.00+2.53 .836
Amputee 5.50+2.58
Youth 5.05+2.39
Channel 2
Elderly 5.75+2.42 1.024
Amputee 6.15£2.56
Youth 5.45+2.25
Channel 3
Elderly 5.90+2.71 204
Amputee 5.40+2.54
Youth 5.20+2.48
Channel 4
Elderly 6.30+£2.36 927
Amputee 5.90+2.88
Youth 5.30+2.20
Channel 5
Elderly 5.85+2.53 407
Amputee 5.2542.24
Youth 5.00+2.07
Channel 6
Elderly 5.35+2.32 320
Amputee 4.80£2.19
Youth 4.704+2.25
Channel 7
Elderly 5.50+2.06 713
Amputee 4.90+2.29
Youth 4.45+2.16
Channel 8
Elderly 5.10+2.57 458
Amputee 5.05+2.41
p<0.05"
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Fig. 5 Block diagram of vibratory stimulation intensity of
discomfort level
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