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Bionics o
- 8=, - ZQHME : Robotic walking devices
GERIS) | OIF | _ xegmy: @2 012/ public
ReWalk — %+ 2001 ..
Robot- o2 - ZONE : 71HE U M2 |2E Powered ex—
ics oskeleton(FDAS Q) ;
(O]A2fY) - ZFEAIE 0|2/ Public g
- &2 1 1996
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2 2Rut lZto| SF0| AIRE|Ct
k

AHA}

RO AE} |_I_|I:T.|A
=2
(4) (o S taf) NSt BHORZF CHEHIE  CHEhols

(el pletal) (clgf plstal) (cisl: vk
Sarcos 2007 650 526 | 4443% | 65.01 | 1236 | 7.04 532 | 43.04
Cyberdyne 2010 160 136 | 11.49% | 6.57 4.83 2.34 249 | 5157
Ekso Bionics 2010 120 102 | 8.61% | 684 6.7 3.4 331 | 49.39
Rex Bionics 2010 120 97 8.19% | 7.42 7.65 3.88 377 | 49.24
ReWalk Robotics 2010 145 108 | 9.12% | 502 4.65 243 222 47.8
Lockheed Martin 2009 60 48 405% | 567 | 11.82 | 6.96 4.86 411
AlterG 2009 90 73 617% | 2.81 2.51 1.54 097 | 38.63
Hocoma 2011 30 21 1.77% | 053 2.51 1.63 0.88 | 35.05

T AR el o A B SarcosAbE X]é}ﬁgi Z7FskaL 9o, AA A

Aol A AR Bl= &2 T~80% ol A 60%T R T4 FHE K

Cyberdyne, Ekso Bionics, Rex Bionics, Rewalk Robotics
A& S7F FAIE HERRAL Sl

£X : QYResearch Exoskeleton Research Center, 2015.Aug

2010 2011 2012 2013 2014 2015
40| 71.80% | 200 | 65.20% | 280 | 59.40% | 450 | 59.90% | 530 | 48.40% | 650 | 44.20%
Cyberdyne 7 | 3.60% | 15 | 490% | 35 | 7.40% | 70 | 9.30% | 110 | 10% | 160 | 10.90%
Ekso Bionics 3 1.50% | 7 | 230% | 25 | 530% | 35 | 4.70% | 80 | 7.30% | 120 | 8.20%
5
3
6

__'.1

HI

Sarcos 1

2.60% | 10 | 3.40% | 20 | 4.20% | 30 | 4.10% | 80 | 7.30% | 120 | 8.20%
1.40% | 8 | 2.60% | 20 | 4.20% | 35 | 4.70% | 95 | 8.70% | 145 | 9.90%
3.20% | 10 | 3.20% | 15 | 3.20% | 20 | 2.70% | 40 | 3.70% | 60 | 4.10%

Rex Bionics

ReWalk Robotics
Lockheed Martin

AlterG 20 | 10.30% | 30 | 9.80% | 35 | 7.40% | 50 | 6.60% | 70 | 6.40% | 90 | 6.10%
Hocoma 0 -% 5 1.60% | 7 1.50% | 11 | 1.40% | 20 | 1.80% | 30 | 2.00%
7|E} 1 | 5.60% | 22 | 7.00% | 35 | 7.40% | 50 | 6.60% | 70 | 6.40% | 95 | 6.40%
S 195 | 100% | 307 | 100% | 472 | 100% | 751 | 100% 1,095 100% (1,470 100%

H19. F27|Y9| 2838

szl MAMIHSIHS(Capacity) (k912 %)
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7= 2010 2011 2012 2013 2014 2015
Sarcos 106 | 72.6% | 163 | 68.5% | 232 | 62.7% | 338 | 60.0% | 410 | 48.7% | 526 | 44.4%
Cyberdyne 5 3.4% 12 5.0% 26 7.0% 54 9.6% 87 | 10.3% | 136 | 11.5%
Ekso Bionics 2 1.4% 5 2.1% 17 4.6% 26 4.6% 64 7.6% | 102 | 8.6%
Rex Bionics 3 2% 7 3% 15 4.0% 23 4% 58 6.9% 97 8.2%
ReWalk Robotics 2 1.4% 6 2.5% 14 3.8% 25 4.4% 74 8.8% | 108 | 9.1%
Lockheed Martin 5 3.4% 7 2.9% 1" 3.0% 15 2.7% 31 3.7% 48 41%
AlterG 15 | 10.3% | 20 8.4% 26 7.0% 38 6.8% 52 6.2% 73 6.2%
Hocoma 0 -% 3 1.3% 5 1.4% 8 1.4% 14 1.7% 21 1.8%
71Ek 8 5.5% 15 6.3% 24 6.5% 36 6.4% 52 6.1% 73 6.1%
e 146 | 100% | 238 | 100% |370 | 100% | 563 | 100% | 842 | 100% |1,184| 100%
H 20. £27|He| 28y 2SLERe| Yitth=(Production) (91 o, %)
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72 2010 2011 2012 2013 2014 2015
Sarcos 21.51] 85.1% |29.9| 82.2% |38.7| 62.7% |50.9| 76.5% |55.3| 66.4% |65.0| 62.5%
Cyberdyne 0.47| 1.8% 1.0 2.8% 1.9 7.0% 3.4 | 51% | 4.8 5.8% 6.6 6.3%
Ekso Bionics 0.24 1% 0.5 1.4% 1.6 | 4.6% 2.2 3.3% | 4.8 5.8% 6.8 6.6%
Rex Bionics 0.39| 1.5% 0.8 2.2% 1.6 | 4.0% 2.1 3.2% | 4.9 5.8% 7.4 | 7.1%

ReWalk Robotics 017 07% | 05| 13% |09 | 38% | 15| 23% |39 | 47% |50 | 48%
Lockheed Martin 096 38% | 1.3 | 34% | 1.7 ] 3.0% | 2.1 31% | 3.9 | 4.6% |57 | 55%

AlterG 0.73] 29% | 09| 2.6% | 11| 70% | 1.6 | 24% |21 | 25% |28 | 27%
Hocoma 0 -% 01| 03% | 02| 14% |03 | 04% |04 | 05% | 05| 0.5%
7|E} 081 32% | 1.4 | 38% | 19| 65% | 25| 3.7% |32 | 39% | 4.1 4%
S 25.28| 100% |[36.4| 100% |49.6| 100% |66.6| 100% |83.3| 100% |103.9] 100%
21, F27|Y9| 228 2HSYRR| Til=2l(Revenue) (chy: winbee], %)

AA folelE 23 710 AL vl B pofahx dabe B et durhA S 201049
17.318F2=/diol A 20154 8.78F 2]/t 7HA] 7hA o] QlelE| o, s=e)4-% 4 Bl
20109 tu] 0% AT 1hE Folo] %

|
AL = A2 vlEFoldE 22.1%(1
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2012

2013

2014

2015

o 7+A 17.31 13.41 11.83 9.89 8.78
A Hl& - -12.33% -11.76% -16.45% -11.19%
AHAH| 2 9.97 7.7 6.88 5.49 4.92

A ] - -12.05% -10.74% -20.21% -10.44%
HEZ0]2(%) 42.38% 42.53% 41.87% 44.48% 44.01%
A ] - -0.43% -1.56% 6.25% -1.06%

flefele 2ire) Akl =
A RE0] 75.9%, 184S 2.6

B 22, F27|H9| 28 2HZZRR| Eil2(Revenue)

(T wbee)

H]Z0] 70.1%2 71 =on %
H| 7} 80%U 9] S AFA|3het,

Z£X : QYResearch Exoskeleton Research Center, 2015.Aug

72 2015
70.1
A M1 4.5
7|1EF AIE H|E 1.3
2.1
RIS 3 0.3
7|E} 0.2
Horazt 9.8
OllHX] HIE 8.2
7|EF HIE 3.5
2 100
H 23. HEY ZHIY=RO| Yl (91 %)
Stk S /195 @ A FEE ol g e
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£7% : World Robotics(2014)

T2 2009 2010 2011 2012 2013 AW
M AIAE 74,547 105,248 137,313 137,313 162,679 21.50%
=LHAIES 10,208 17,849 21,464 21,327 22,210 27.40%

H| &S 14% 17% 16% 16% 14% 15%

# 25. U2 2R AIE 3 (G I )

se] A ddi2go] 2016| =W 7| H22 fjofls 2RE AgeRive Age Al
F-IL Qol(FHl =8 AR, 2014) 2016E7E =] flojel= Aol 244 Cr g2
AR FAEA lon AFet ARl A k59| o st I T ARleAlR tiFE AL
A= FRelA flofglE Z3to] tijteR | =il Qe Eok Q17| gl& g wed 2
271 3l A olefol A, s 5 AgRopt dee 2 oR FrPLaL QAL ojof| whet =7
U fllolels 2300 = 87F A7 S7hEef dofels 2R A2 5ole Ak A7 2
g 7los S,

16~20d I = AIPHE

51791 & 32.7%

I 26. U Yofjzis 2R B AE #2(16~20)

St & .2003-2007 StUrHstul 7|AISStat WAt
-2001-2002 SHATHEIW HIFIEEZLHA AL}
-1995-2000 SIQFCHEHT 7|AlZstn} StAt

Y ARMAIEATY SMATY
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THATE oGA st FAAA 4= UST”

2t w2 A ArFeol YA o] At AR AR FARIZFY ek R ARl =
oje} st At o] ik, §FAG-E Folofet Aofst-tfo] wet o] FHA = A
A2 pehsol ek A7E wok debd kel gltk g3l E AR oA Al shol
TS o dofuhz ARte] Autet kRt AE HAo] fle A 22 T o d4dn
25 Yheola AA5o] Had ot o|ith= §AF+E F2AQ 7 AR} A
B o AAlES AN Al o 2 s Ak Ao A Yo AbEEol ekl Azttt
oA FES Ad A AEE Ptk w0l B auEE sk E Aol
2047] S5F Eo] "FHATY S0l HAH o R NS |eANA Y IR Hes
WA B2 AtabEe] o] dEE Aty e W egs 7o) gk ShANE AA7hA|
T Sl e TRl o ® AR E A ofom]  wvbof wpet, ofo] whet, Al7]of whef
242 o e HEo g F85 0 9ty (Rosenfield, 1992; Klein, 1996; Lattuca, 2003;

Aboelela 9], 2007; Stokols €], 2008).7 n]=+ &2 w1 = of A BF7F8t FThe Oxford Hand—
book of Interdisciplinarity;©lA4] Julie Thompson Klein (2010)2 217+ &= ¢l thoF
o AT NdES Ak ofefoF 22 22 RS Alesh ) E sholeh gkl
£ 3A oAz (Multidisciplinary, MD) ¢, 3HAIZt (Inter—disciplinary, ID) 1,
%87t (Transdisciplinary, TD) 9158 FE8ka £3ko] Ao wha} ahA| 7t d14L9]

1) "8 HTE Szt TR “metHlt A2 TR0 Ao | ot "8l 1ttt 8012 "84 "Z2Y A" 52 8017t AISLl7|
o
=

& BT, SHXIZH TSt S017to| BAVH 2R FatALIet e=0l M= 8]0l 0l
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* Frodeman, Klein and Mitcham (2010, p. 16) Y& &M

SUEZ2| Hoixt strizk H7 (ID) Z&tH|2tAT (TD)

Partial Integration Full Integration

Contextualizing 1D Conceptual ID

Auxiliary 1D Supplementary 1D Structural 1D/Unifying 1D
Composite ID Generalizing ID Integrative ID

Hl

. Szt A7 /Y

AT G A2l Fol 9 ol gt JHE ARl <ot wol g v, AAR 54 A
o Tz GAollA FAel tigh g o] o GA A=A Q=R BAE e EEThal
o 4= ook (B1718 & S HEY, 2007; 989 9, 2010; S ¢, 2012; 2 @4 9] 2012;
Mal & LA, 2014; MAH, 2016). & oA B AdH 54 w2 =21
S WOAIRE, Fhatolehe yretol A §akd T Aol =olEE EAA A U FHE =
ok ot W] ket 2 Ak €] (2016)7) Tekg oA AR §ob s AR
h& Foto, oA =il Q= AT A NS GATHA oA B4 v Q1o
U, on] Alxste 8 HE U 7S 95 AR =9 FAF AAE 26t
= b= A& Bot?

i A Sk AT S Thekeh A4 e o] S E AL A ARl Ao Ao nhE =
SQT FAFOR QIAEIL, P o] SRIATAE S et Aado] oju gk WAl o' et
A AT BRI g o] & Foto] gakAtell Wit eh=re] AbE] 7w A S 2detal
Ap s AR o ek THE S AT RN, TS HHA S =T AERES AA
SPaLAR ghek, ARS|7|e A A olgk 54 8t VS Sl AR oAl AdE o ®
AL, Ao w At Hal Fa sl AR EE AL FEE Y=t o) u
3] RO R wil= Zlo] ofyet g al Aol Sl A" 2 A st FEjE B
shE| 1 A3} He= Zloa 21 vektt (Jasanoff and Kim, 2015). ©]&]sh wizkoj A A
ol digh thFst A2 AR AR AHES oP7shs & 9271 F 4= Stk

2) gy 2(2016)01M 217 ez He A7E 3 HEES e 22 ASS ZEloiRith: (1) 27887 |s 2T 7124y, (2 =7isevls 2
712718, QY NBIC =78 E7I&X=, (4) 2N S ot 887IE LT, () LS e LTTt (6) IT 8 2fMHf, (7) A 12 MY
SE W II2A, @)IT 8T =X (2013~2017), (9) LS8 =, (10) s4E ICT 858 2t (1) d284 115 & 88 Zdst
JIE2AE, (12) MASEERZTIY, (13) YE2SA TS 3 ST ¢ys 5ol 2ot S8, (14) SES=MY |4 & X120l 26t HE
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