S AT A}IBHE] | A2 45 http://dx.doi.org/10.18652/2022.22.4.8
Journal of Fashion Design
Vol.22 No4 (2022) pp.121-134

20417] THE] 7ol otdere v AR e oEeH] P 1F A U] Ak AlA1A
Q1 shF7t E o, dAlE dAtelA] Ml oFd, A 59 cuAE 38k oluA] A 7% bl
oUA] shlago] FxEuka gtk B M= QA B A o]l AFEE dEE FE3to] A @99
NIA] S 78S sk Alkg 7kataat sieict. < JH ato] @ZH% ko] Z-g-xo] Ky Al
GAH o7 o) JleiA|= o) ot

YA o7 G F YT he A FYE AEe
uko] 7k o R ssA e ¢

H SejaklE sl ol A

aEste] ARgRRe] wyleta) o], 3R] wtel] Zb7] 2717} o F 22709 vjox kA ix]—g— ggs;
i xeE 550 b QI MY S AR A7) f1% e g, viElE el AgE Ay ]l
7VestEs she wiEe] g RUEE 3=, v te s o 15 viElE] E, wiEE] 1 RUHY
325 TR R Fste] g 7hsste® sb7] flek Ak EES ANEEelth o] % Ay 3 2le] $7

o)

oA AA| g ABE FAste] e TR0 AHHE stetsislet s A3 A, B A7) 4
W AR Q] sk 71 Solakel 4ol wlal Ee wd HEE wol Ak A2 Y}
A, A BUEY Asg e 485) A5sgon, A E9ES U 5] O3]

IEEA] o WS 7L Sl BSESITE £ At Al 7 HARL B Ve 4

T AN B AR oo Frh

FA] » A odA, oyA] shHIAE, SofE HAmEA], e wA

KA

o] =& 202295 AP BB Al AT AEe] A DS ol F=3E AT YNo. = ATA
kol A l?_o:] sk AT 2022R1A5A7000765).

+W A1 AR} 7158, kim_sunghyon @kookmin.ac.kr

Hard: 20229 99 14, FHEEHTY: 20021 108 59, AL 2002d 1098 24



SR MCIXIOIHS|X| H22 45 (2022.12)

A=) (well-being) 2} LOHAS 5O 2 tHE =
A7 BHE EibE X007 S A AlE A

=3 Kl
Ak gl A e Aol gt ges 2Adsksigith
(Fischer et al., 2021). ¥4l F9ES mAl= 3421
T S 9o, @EAkdS d8she Xé
73 ovA Ak = AAAY oA (renewable energy)
7} tigke 2 AAE 3L QUThPark, 2016; Park, 2018).
ool wet Bk, FH, 4, Ad s& &8
tifi 7 s ofyet JiQ1e ddlE &

ol A=A Fetal HeA= shEolu XE 52
=4 UAE TR S8 Aati 3]0
MAE At o q=] S E (energy harvesting) -
Z o= AT 7S atie] FERECIUY A
woll #8o] 7hsato], HZoll= &2l 5 F
Aog Jlelo] ARREH= HIEL HlalA W 3t
7o) AA o7 HFE WAo] YW Aol A
A 274 e A AlFeE A8E= At
k= a1 QltK(Lee, 2020; Park, 2018).

3719} o] IEAA U A ZHES 7
Foh= AlE Aol EEE b
et. al., 2010; Park, 2006; Park, 2011), AT ol 4]
T ARA AR G g SHelA oA
ST Al ddt A7E 25t F ol
ATk, AR el AREARe] AlAle 7
7Pko] AT FAlell ZAIRE ARET whebA
WG WSz QA LFoldA] F2
TH A UAE 7|2 Hgketr]e] goldt of
UA shilage] ESFo A 3] Thsd
Atk WAAEE Sl AR A38E Dgel
A EGA A8 AAstaL o8 g vk, #
Ae] o] olgre]l Halr] 218k 2184 oy
A A Bl ZEARL ofUA] ARGl det A3

AN TS A, BN S Qg Foltk o)

g

2 23, %% U4 shilag 7% ust o
AE 9% 71k A S 9Us Aolr, $3
o= AHe BE TR AF AR A7k
3k ARAHE A oA Slsg AT o
T Aol 4 TP 9L VA 9
& Aow Amenh

X

© dA ARRE, BAA olarRA
=7 AAstEglon, kore QAyet TiEel
A& A8FA ouA] A E2 A Ves
288 AT HARL B AR 548 F3ATh
AAel 2-gH= HdAlE 9 2L Tt oliA
ST VEs FRH R udst] AlEe] o
213 Fg7]Ee] HelE A ok 2 Vs

o AjHow wd u
2 9 2 uige 7o 5
Ugslhr] 4ol 4= 9lom, B8 A AT ol
& Fo] FFHel wet EHe) TeiA=
2S deor wdkehs oz ohd s &
S 1 B et Bt B Eate =i B s A o s i
sitk mgh AWk o R wof b Ak B
9 Lol 59 7|El ouA] sk ~E T)e] 1]
3 =43k A28 ), TR 7l we, A
Aol ZAgE= WAAFA L3717t $ol1F
om, pzT Algtu)s} 2] 7]hke] glox gF
ZA= X shs W ol whet 1419 ssg A
U= WAl Sick
’2}714 AT HAo] w2 A= et
sugohﬂn

ofo EEZ 2 o of

ud r_>i—(

X

ERH Aol Agd b Axpe) wiA)
Hell 71xsto], & dteld 288 dolx 4t

5 8% dees A, 2 aEs Atk
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o2 8] 419 Alelg} A
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Q1 oz gk &

A A ) 7)Ee s

A, 4T 71 o, %34t 9
WAl W B ALY, FAF A AL,
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L QAelM = AETEs T 318 oA S
ol 9lof HaAEe] &89S ArstaAt s
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) o]2 B3] A&7bsA #E dEoA diA
o] ggts wASk=Y| 7|5kt gk

W Hg e a

UEH 0w g A%e odA shiaE 7%
KR EHOLTL]— vl % o]g]. 3} Z’: Ohjr EHOLT’J— HPX-]_O_ 5:
2Pl solar-celly & 3] Wolehs 2] A gjet
How A7) AR WP 222 FHITHLee,
2000). Z2}AE TEF oA S AEE BT
4 29l W Wi 5| Qe wiT), 53] Al
o GRSl A i A A

go] T3] ol 7144 FAHo] o}y EA)

POI'

b= HEE 7RIk whEbA AlRh 9oEH]
QARRY AHESH, Aol EAE A
s e 9 =Y oluiR|EsE ofuet A
o] &4 EEs oluA shA" e 28 7hsdt
3do] QItH(Cho et al, 2013; Park, 2016; Park,
2018). webA Eaio] wWe =g} Fek o] A
ul 3 v e a3y ok AaAHE eljx| et
= %

[S]
of BF B FAL MFE 2PFA AN

saorAY, A PES Wi Jlof 2HgEe] o
WHolebd At &5 oUAE dAYow A%
sto] wiEele]l A7dslr] S15k B2 8] ATt A%
a1 Qe QIAIY) ShE Wi Aleolu AHEE=

Aol A8 7Fsdt 239 Feolx A= Yy
o2 pzT Alefe] wheks 8] 7] Al (substrate) Ol
Laxsto], At xHel ZhEAE gEs WU|E
WHEeh= 7lsg 7RIk B3 3de) JheiA=
relel Al7lel whet greleh Alekee] FEHeA
sk 7] AT Wk atolE E-gato] o
= A7) 21 A EA D82 F ATHCho et
al.,, 2013; Meier et al., 2014; Quipspe & Gordillo,
2017). o] 22 WAYFe) wk AA] -5 ol
YAE A7|2 Wgshr] sl Anks 285 fAt
AT AHIE AuEE vt 2k

Cho et al.(2013)> AI'He] o FHAol ]
A= g ] vz b axkel BEA] 37,
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ko] WFmEH el Wste] 2EAke] P F
A& olluA] eplAgel ol ger] ffgt A7E
Floitt. d Aelrs eHE AT s 28
3].01 AAE W xﬂEJ] x% ors éx%s]-o:] é;ﬂi}
qgs F45 Ol% sto] ARtstion, AEd
& 56 p W= UESTE alld ¢
T A= g% 7Fo AR digdeldE
3l Aol s5ve] At Ho 29 ks A9
EOE 112mA=Z 9Ato] 7hssht 1eu 3
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2 Aol nlElste] A TFseA of el w3k
TAARD ARIE Aol QA ko, uliE g
Sl Al A FAG S 3|27 AlAH
Tl EFEA ottt ofof whet Aol <]
AR E ddebr] ol dAlAdo] Stk
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7Rl S9le] WE o] sl aRs S1ek e I A R

TE 79} 57] AF Alelel] 5] FA AR gt Ak ok5i7h By Al Ao ¥olE wAlsk 5
& AAste] AR F2TE FAEA dEs A AE FEE TR 8w 729 ok 3
& 7185t IRB 591 Wol Adzks 2yst e 2UAZ= YRRl ~%6}°ﬂﬂ{Figlne .
STHIRB W15 KMU-202107-HR-273). 100055 7 A9 stFol 71 A AEe IXE Hlste
I 7)ol Xgo] gl 2 AA U A B A s F2lel AANAL Ak Hﬂilaiv}. T3 3
o] gl ez Ad dits gsigion, ¥ 9} og-2eo] AAH = AAX A AFNAL Y
S st Zulel] B3] #A1E AlAEte] 200 St GO solsg Hzlste] ouA] shH|xglo] o] F
o] 41 A 191E AAsISick a1 Al oA SIAE TR 249 shtEA At
AJo)| =S ZARBIO] Aldk ZHZ ) ok wbA Q1 2} ekl CHFigure 2).
o] Alo]=E ZufollA] 280mm Alo] AR B8y ofW] 3= o] Al djef] w3 1=
TACE SIS thTable 1), (Figure 1). b Aabell ghEe] AdE 4= EE UWHQA
Ak ZRE 3L A8A] &% oUAE ot Bl o vlal], wrt & upzEo] A4
Ao wgkshs 7|e FAE ut RE5sE 2 5 olE R HolZE AlZE agle] AE
Ego] 7Fsst ~UAZE Ak Ade] ¥ W 719 Fol FEE AL hFigure 3).
Bl uhnleto 2 Mk oA WEHEnE op A1) & (tongue) H-elli= TE HiEIE] 9] &

Table 1. The sizes of the shoe platform and its insole.

Length Width Height

Shoe Insole Shoe Insole Shoe Insole
Size (mm) 295 282 110 100 95 4

Figure 1. Three-dimensional flat sketch of this study’s shoe platform. Figure 2. The developed shoe platform (left side).

On/off switch

On/off switch

Power cable holeO Tiny screen

Tiny screen

Figure 3. The fastening method of the platform. Figure 4. The interface of the battery display on the shoe Tongue.

- 125 —



01543

st Cix}

x| M2 45 (2022.12)

AS FAISHE A483 MCU, A48 onjoff
291A7E viA = K Figure 4). o= AlES] e
o} & A, AP 23S wo® gRley]
7F golgtat sAlel AEAF B Al o] 54
ool e F ks 7P AA e Qe
A e)7] wiizeltt o]F Fal Al EE
84 Asks AR Aol o|A] st Al
2~He] AR S SXIstaat el
oFx&S EVAES -83to] dutAl AuyA
zof njal] T EHE 7 FEE At
(Figure 5). ok UlFoll= Folzx &2t A
H QERTE A A¥E Ak viE

8 4, A% 27k dgEolol ol wel, A

3 F9FE 2 A =AY 5 e olBUE Az
3}atal Ao BE A o}9-Z U wiEE] BE
o 7FIA FAE delst] g 2Xolt ok

&9 o7t ol wpet B = QlE B A
EAS dlAstuAt dRtH o2 = IemZ AR
= E AXH(toe spring)= 2.5cmz 27, A&k

gure 5).

:

Figure 5. The height of top spring for ease of user’s
activities.

T
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ERHS WA PAAYE AF A, 2 A7)
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N

o o
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Lo 2ol wet Az 4%
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<Table 2>9] APEEE 25 ¥ A 7
glo] ZhfAl= el A Flell oz §f
2A7F A E ek 2 AgellM= e ‘”%i
A= et ohel, M w2 Al
el = o7 ThelA = gEE el &
sotEE, 9 Q&S] R vz 17
= yARlstarat sioick
olof whet Fellx Q&L QIA|Y] A1 H=
Zof] whE 2k A o] A FEa WA ] wis)
sHeol] B3 APATE B gxigl AFS
Hal3l tHFigure 6), (Figure 7). Q1419 AAY H=
2] 3 DAl = 7 g gelo] sl
Zhell A wAF Wste] wheh obeE e F-97F
Sk o5, wiAEk wAlef|A] B SAlef ]3] oF
Shut T1of ok ol e A9 ke F9lel
7}l Jeong et al, 2019; Meier et al, 2014;
Quispe & Gordillo, 2017). wehA] 3|z 2] )
A SIA7F SR eh st ofuel Wttt
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Table 2. Experimentation results of the Korean patent cases.

Korean patent case 01
(Korea Patent No.
1018360110000, 2018)

Korean patent case 02
(Korea Patent No.
1011416870000, 2012)

Korean patent case 03
(Korea Patent No.
1015132460000, 2015)

Korean patent case 04
(Korea Patent No.
1018690740000, 2018)

/N

/
‘s
Piezo-grid design in \ /

each previous case \ [ \

/N
[

/N
[

/\

PN \
@ \U

0.002 0.061 0.061 0.057
Walking
0.0006 0.0184 0.0184 0.0172
v 0.002 0.08 0.08 0.057
Running
mA 0.0006 0.0242 0.0242 0.0172
~/ -

Figure 6. Pressure-weight change of feet during walking

or running situations.
From Jeong et. al. (2019). p. 89.

o] Fellz 2zkE wixEh] s, 1?4‘1011 IR els

oz ¢ Ak 27)15 ti(37mm), Z(30mm),
Z(12mm) Al 71A] Apo]==E AAste] oAl 94
o] Fellx =% TR ChFigure 8).
Hojgk th=9] Fof|x b aAbE WA ¢
JN&ES 7 o= A, Agste] B 585

tistaat shgleh 7b Jeflz bS]

oy & ot

o

Low pressure

Figure 7. The intensity of pressure allocated
to each parts of the feet.
From Meier et. al. (2014). p. 624.
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@ 37mm @ 30mm 12mm

Figure 8. Interconnection path Figure 9. Developed
design of piezoelectric materials double-layered piezo insole
on insoles. (left side).

3. 3H 3|2 ¥ MY ZLEHY 32
CIXIL - =

QIERFE e A 3 WA 2517 §E(blridge
circuit) 2. S O] FFE $ wjEHE o]dy =
HEE 2Es ElX}OloWE}(Flgme 10). B217] ﬂ
2 vl A9 ol =8} 220 1F 1242 FNTIAIE]

Tocircut
Ve

GND

From piezo

Figure 10. Diagram of the bridge circuit applied to the
outsole of the shoe platform.

Figure 12. A photo indicating the screen
displaying charging rate of battery.

2 AR, A&l f4lE AFE YRHdte] o
HAste] miEE= AH °?JH% A& WAgT o}
o] WaE= wiEe sE2s das BHE]
$3l 2T 7719 ofmE=R ﬂ]ﬂ?ﬂ 319-7 (housing)
o el o, ARgALe] ol whet viE el E
A Fd& 7171 Sd87] golstes
A 28 48313 th(Figure 11).
799 & F9lol wixlE= viEe TAF B
YE" 32+ 53] e EUM A& 7=
& ol A = ==, 549 Arduino 73
HE2Ql Tiny circuitrhe] Tyduino?} 543 ~3#
2l Tinyscreens 2851 20mm x 20mm x 8mm
APo)| =2 A 2FeF3I thFigure 12). 3]22] 1% 4
= iefelel A dege At WiE 54
sto] A g ofo]ZF} 10029 FHE A
Ble= A48 thFigure 13). 4% RUEE 3

O

micro 5

Figure 11. Diagram explaining the interconnection between
the bridge circuit and battery module.

' Figure 13. Arduinb sketch code for the battery charging rate calculation and

pixel graphic displaying.

- 128 —



A

2l T9le] FEF A splae S1k 4 I A R

Battery module E

Bridge circuit module

vPower cable path
from battery module
to display module

Figure 14. Power cable path connecting the battery module and the battery
charging rate display module.

1% step 2" step

3 step 4" step

Piezo insole module Bridge circuit module

Battery charging rate display

Battery module module

Commutating

Generating electricity Jectricity
electric

Calculating and displaying the

Storing electricity stored electricity

Figure 15. The flow of the generated electricity in this study’s piezo-energy harvesting system

2y A Al A% iEE] AE(SmAhS AR
slo] FAFS Axtsla tAaZold] B
w2}, AR HaAlfit 715S EHdslste]
Hlel Add A8 oM ¢ JEF A onjoff
2925 A8kl thFigure 5).

el FdE ZUE" 3|2 oA #xFlo]
2k o] Ak 74w]o] F7HE QBRF Abel€]
TEE ZAfrstel wiEE el AAEES sl
AREAPE S5l BUER S| Ee) HiER] RES
e AAe A AFSIchFigure 14).

wpA ek O & A7)0 o L% SHHIAE AJAE]
dei 7k A¥ 3ES TAgskd vl

<Figure 15>¢} 7t}

N

Hl
Hu
Hm
m

)
ne
rx
ol
o
A
0

= ol
X o
>
ekl
Mo
12
=
o
i
o,
=2
2
[ o]
ot
&
Og:(l
L)
32,
£
1o

dow Au Edswd B3 g 5 2L

oF maste] HE HE A2 S}
3 %

N 21
)¢ 5 el Folakgick

AP A ABAL FAUL PN B 8
2 AR § 49 B4 45 25 Google

Android OS 7|RFS] 7524 Al FUEY of &
2]Alo) A bluetooth terminal)S E-§-3l0] Q1A 2%

A st AR 57, 7S Y A

- 129 —



S MC|XIQISHS|X| HI22 R 45 (2022.12)

Ag=4 FELS MCU(Arduino Nano)9} Bluetooth
classic F5(HC-06), B31#| 3|2, A&, 3.7V 9]
2|2 73kl Ch(Figure 16).

A5 mE Aolirt AFE F3) MCU

= Qs Askv)sh, Astel wllste] wayeh
= ARE mATIE S4E F, S4 29X
BeEAT Fo FHOR AvlEZe] XY A
2ol BUEY ojZeAleldow Agste] ANz
o AY ANRE HUEY Fsses A4
oAr. e HEZY wEel 14 YR o
wal] g8, Bt Lololx] Ak, AR FAe] o

oz A, AF WnEY AL et

of A8 AT AT 3

i
o,
Rl
oty
<L
32
™

Figure 16. The developed wireless electricity measuring module
with battery.

A A AT 713 WA G Qe
ao)z 2] ARl IS <Table 259)

A Ss)Ateg) wlastel B A7) gl Al

o] B} @ dH =1 Bl afs vekd 5 Qe
A oS getely] f1d mHow FRHSI
A AP At 74 AgEE A8k A
oA 2085 710 R AT He TS THE ]
ek w=3b Y A, ARE S48k 94
oz FEh A A S48 Ay A A
g 5 7 TR Hagks e, # v A
et A Seabel =3t RS vk
o 7 A3, U ez o ks dgditt
B, 2 Ay v 53 o et V1= 59
Abelell mlal =2 A9 Y aEE Hole A

B sioi il

Figure 17. Ankle pouches for the measuring modules.

Table 3. The comparison of electricity generation by three actions for electricity generation between this study’s insole and
the previous studies’ insoles.

Case 2&3
. s Case 1 (Korea Patent No. Case 4
T'"rse :ﬁ;‘:y s (Korea Patent No. 1011416870000, 2012; (Korea Patent No.
1018360110000, 2018) Korea Patent No. 1018690740000, 2018)
1015132460000, 2015)

v 0.083 0.002 0.061 0.057
Walking

mA 0.0252 0.0006 0.0184 00172

v 0.132 0.002 0.08 0.057
Running

mA 0.04 0.0006 0.0242 00172

- 130 —



A

7Rl S9le] WE o] sl aRs S1ek e I A R

Table 4. The result of the experiments on the electricity harvesting in outdoor environment.

Activity Measured power sorts \ mA
Walking Piezo-grid (immediate) 0.078 (average) 0.0237 (average)
Battery (accumulated) 1.564 0.4739
Running Piezo-grid (immediate) 0.171 (average) 0.0518 (average)
Battery (accumulated) 1.787 0.5413
Qg A9 A3 FHsIGth A HAS I= =2 HH 885 Btk 2y A dYw
w19 S aelste] AR FaRe] B & 71 2tk e wEe] Ao s FRe Al
&L ME AR It e A9 AldeA o] el 7P =2 i 8 Helowh A T
Fo stk ZF 55 10001 FE0] A 47 eE e H
9] AgelM= dlig wd AxRe] =3k © 2 vlsl AA FEelAA s it
A} 74 BAgS Al S48 S8 o HS Tebek 4= Qlqltk
o= AESY BES o & A4 A4k A AF Aol A9 AY A vlas) B
S FAE D, B HYS = wl, AHo] 1 Ay 7k =1k o]
% BEs wElE] REdl dAste] v 4] Aelel wla] =k, #7] 2] Ag- Ad
¥ Y 25 T Ae] AelA= DAL EABRE A9 FFlA =1 HE &
A= Agg-e S wel, $9% IRB A3 &o] 7 WeRdth ol aAAE = AFe
Aol whet A3 Hi= TS 10002E 7o R A 2EE T8 7 AL A Bl vls] $Y
st AR g7 #AE WAE] S8l 7WEE7L FA Al Flellx Ak dutel] TheliA &
A7) F2F 10005 3 o] ¢ AFAE 527 72 o] AR FAlel, Ake] okm R
SEE 3k F, #7] 10008 FAHS FEsEigl o, srelo] Zhaldlell wet F-ARl wgke] F7i
A8 A= <Table 4>9} 2. o] W Aow At
7 s R S Y A A Al ARE npAEro g Aol A9] 23] He et
EZ AgWw)s Axkshd ok gk © Bt A ZEEERS W Q&Y e
AR, A= 529 AS, S oEE W) 54 RE, WiEe 8% YUY 2] Al @
Al =70 2 I 1.84 £W(0.078V, 0.0237mA)2) e Al dAEA ok vk did Z®
Aol AAHAL, 100055 He RE 3¢ Eeglel 288 pzrAleb st 2] Z1AA 718k
741.1 £ W(1.564V, 0.4739mA)°] ZZo] FH = o] Felx ¥ W 3|Z W EVA & el W
Ao A=k AE el BE 5 I % Al ARSI
A, HE 4] A, s oZE v w4 T Tt s Ao Alsdh
Al A 072 o 8.85 £ W(0.171V, 0.0518mA)<]
Hejo] BAEIL, 100085 #7552 967.3
£ W(LT87V, 0.5413mA)2] o] FAu Zlow v. 2 &
=7 =
TR AEE AYRENE 7FoR B H AFeME dAl AR s F sl
oFS uj, W Exo] AL Exbe] H|E| ol =7 WAL o] el glof sAle] 7)o W<l
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& FAstaal oz g 2 289 oy 5ol o] FolA= st & Ao 4 <
A sl AT AE ZPESISITE Q1A & Al 1At &3} o] B T A] Ee] 7t F-9)9h A
Ao gHS Whs A & oz 2AE A -9 Wste] e o Qs dollx
iR kel glef, o] ef-eby g gl B w4 2RSS o Ak Jlo] ¥ aE S
Al AR o] AH] §-9] WSS tAAoR a1 of EFo] & Zow doenh g, B gl
gate] Aol Ak o A E = we 7} 79 G T A W A FRRe® AlA #F
o 7heiAls dgs Tl 288 F = I = A Ee A AR A5 FHse
oz ¢ Q&S YARISIIH. o]F it Al s A% A E2 AR ool Al
W R EERRle] B 83 UgAS stekeb) Aol 7, fEol ASHEE okE 52 &
fet Ao dge itk A9 A, A o) ShaA| el th8e] g 2A4E AT Wl
Aelr= Q& A Al Fadt A 55|t Alotar, B Al A8|A] = 4vle] & SRl
Hlal 2 Ae] W AIAElo] e Mol & Rl b 248 wixdhe 2 580 5
gEglom, Aol nEA ¢kal AR Qe i 5 s Zlor ddEn
A9 SAelM o] Agelr= B AjaEe] dg 2 AgelMe ZREERIY] W 28 9l Y
3] Asatrloll e gl TREESIY AsAs T ASE ST A o] 10005E Vo R
I UTdel EelE i o A7)ek HrR el wet i o A1A
2 A7 AE EYEeR 3 g Ve gl Fe7t fle A AR Hido] ddAte
g7 wet 2 vt 2 AR, ARSI ANGSE e &
A, AR g gllovt A g W &g Ado] o FolxA R3k A3, oy
of 3lo] =A< T, 5 ddo] 7 god Pl AT AlAEE ek 7 el ekxds] R
W= Aol ARl SRIHI o= WA LA A A ekokael wel, A4
oz 4 Vles el Aol Bl o] g2 Sl s PSR S U9l
o, &5 Aot 4H A|Rg 5 3F, = ol -] dAH o w At
ZFeiAE g RIES S7A7IE Fol ARGAE 713 Ate] @Al E ek, 2 Aol
of A A o] B g8 Aol fad & ZZEER]e 285 oz g A oy
e Uil webd 25 Aol dglel SIS Pl ARAE RS tule]~E &
e A RETE w2 MY ATl FAkehs A3 ghobe Ak Aw EEgtows MY
AR 7HHE 27, ESAE 919 Al ¢ A 5 9 AolM ARge] 1ol Qlvk
A 71ee ALk Za8Fel oA shlAg g, DA B Sgels wse s Al
o] 7lsd Ao ® Almerh Agtel w2l FHolu Bk Vles 4837
A, e A A4S, AW wAAL Qe U] sl Ag tupo] 9k @) AREA} Higto]
Al 55 oM e B afo] Ao aAA} A ddlo] gt S ot e =
7b EAsR= A9l w3kl wlel] =9kor, el ZHA ol olliA] Aol Thssith mebA
S A A AL EAehs A9 A9 TH7I 57 wigtetel A7E 4191 AdE el
oA Hrh #2 Hd @fo] SAEUT wehA ARedell wE A Qotok shz ARSARE /el
AAAZE A L] QAL AR A9k £ ] 1Y A =] Aol 7hs et Wgsdel ok
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Abstract

Since the late 20th century, technologies for sustainable energy creation that does not rely on fossil fuels have
become a global research topic. Currently, the technological concept of energy harvesting, which collects abandoned
energies such as pressure during daily life, has been paid attention to as renewable energy creation. This study aimed
to develop the wearable pressure energy generation system using the pressure applied into the feet step by step during
walking and the shoes platform equipped with the energy generation system to be worn on the user’s feet stably.
For the purpose, previous research on the partial pressure changes on the feet during stepwise walking motions, research
cases applying pressure energy creation technologies into shoes, and the Korean patent cases related to the pressure
energy generation were investigated. We developed the multi-layered piezoelectric insole applying 22 piezoelectric
materials placed from the toe part to the heel part considering the partial pressure changes between the feet and the
ground during walking, the battery module rectifying and storing the generated electricity, the power storage monitoring
circuit to allow the user to check the quantity of the electricity, and the shoe platform integrating the whole components
to be worn. After the prototype was completed, the testing on its usability were conducted twice in indoor and outdoor
environments. As the results of the testing, energy harvesting system in this study showed higher performance of
the power generation than the four previous cases of Korean patents. During the assessment, the power generation,
storing and monitoring systems were appropriately operated and it was confirmed that the shoe platform also had
the sufficient durability to endure the physical impacts during ordinary walking and running. This study is significant
in that it provided the basic data of the technological application for wearable energy harvesting.

Key words : renewable energy, energy harvesting, wearable technology, pressure energy harvesting
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