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An Exploration on the Piezoelectric Energy Harvesting Clothes based on the Motion
Analysis of the Extremities
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Abstract

Recently, researches of piezoelectric energy harvesting were tried and in this study, a piezoelectric energy harvesting
clothes was developed. First, piezoelectric energy harvesting zone on the extremities were drawn by 3D motion
capturing and as a result, the hip, the elbow, and the knee were determined. A new structure of piezoelectric harvester
was developed for appling to clothes. Because it needed to be flexible and sensitive for human body, the 2 layer
stacked structure was proposed. A prototype of seamless garment was designed for a harvesting clothes because it
needed to be body-tight and not to restrict the movement. High peak-to-peak voltages were acquired from the energy
harvesting clothes.
Key words : motion capture system, energy harvesting clothes, energy harvesting from body movement, stacked

piezoelectricity harvester, seamless garment
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2 =SHAT A oUA 8 2] B o il 4857 AsiE fAstuA e F&tel RIzFsHA whe
= M2 Fx7F dassion, 2l 2AE ASeR st BAske AYFE wole M= Aol A
Ak 7] A A oA F2 B9 FEA e FE FH0AM A & BHHUAN A AE At
A e FE7F L7ENeH, ol 7Y A9t FeAl ARE AFEAT NEE A iR FFaAE F
243 oA 3 FE AR A B2 A7ldyA 2 2aE de AT
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AAE A S8 Az Yak Ap= oy px  ME Rk S Btk 53] AFHE 0189 oy
g} 242 o] 83le] BT} =& AdS AdoH= thi ol A|Zk Fofell A Al AALH L AP AH A
Mol Mol ALEo] gton clxle] LHYo R ojm HelshA #F & = UEF & FIA=H, w3
B Ho} §8202 JUAE 53 & 5 9= upy = A9 33 33 AAE SAE e TdR
S wAEE= ARy Fuks| ey 9tk A Sl NEEAL, o243 A E ol-§ste] Al A

Ty, QAle) SAUL A e Faao) ne Bel B4E el AHFE ol A= g
3, HF71 491 A $HL e, Rouc A4 2R AAT ARworls SEHEH, 49
oo wha} o] A-L3= wEkw 37]7) thEct QA 93} Z2 AFe|gte] FHoA Fxte] Aol
979lozry 5ados dUAS S dad  FAYCl AAHANE Bekets) @ Avte BHo
el We ol 7 R9le) wate] g Ade B FE TES T BA olFe] AAE A5
AT, GNP oA 3 24F Aol Agepe AT TEEE FA AR ASHO2 ARG H L,
2 AA st oA Aol #A3] wjx|sto]of s}, TFEIL QITh o]ele 2x = #H) AZRAFE

B A7 o)A 9] Alx] Exte] wE A mW ¥} % 22 (Human-Computer Interaction, HCI), A}, A§ |
BAgle] 1A F2 UAE $8s)7)) HA s} A%, Jate] SRa, A7, A 5o v
A oY 53 oFe] B T2 MALS & wokell Al 2853 glth(Lee, 2003).
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32k A 74 % (3D motion capture):= AFEo]Lt E-A)
o] FAde HFEF AR 7Hed FEHE VS8
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Ao, Agel QA Ao, $F 4, F 5
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S 2HH 7] AAYAE BA st
o ‘Q%}%ﬂ(Shen 2006; Stephen, 2006),
FH duyA F 7HE, W9, A,
=4 T 2 7]74];5; ANUAE 717 AUA=
HHRE s 9 Al FE(piezoelectric  energy
harvesting)©] 2t2 3}, ol st o & a2 v
Aol gk AF7F AT B d S B tido] F
o] $th(Patel et al., 2010; Marwencki et al., 2008; Liu
et al., 2008; Roundy et al., 2008).
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Figure 1. piezoelectric energy harvesting film

(Universigy of Southampton, 2010)
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Figure 6. Range of Motions of the Upper Extremity (Floyd, 2007)
A: shoulder flexion & extension

shoulder abduction & adduction

shoulder Horizontal abduction & horizontal adduction

elbow Internal & external rotation
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E: elbow flexion & extension
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Figure 7. Range of Motions of the Lower Extremity (Floyd, 2007)

A: hip abduction, B: hip adduction, C: hip extension
D: hip flexion, E: knee flexion & extension
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Figure 9. Cross-Sectional Drawing for Stacked
Piezoelectric Energy Harvester
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Figure 10. Double-layer Stacked Piezoelectric

Energy Harvester
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Figure 12. Extension Zone on the Upper Extremities
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