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Consiceration of how to reduce weight bearing of a pedestrian by using a pneumatic artificial muscle
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Abstract: This paper describes how to reduce a weight bearing of a pedestrian by using a pneumatic artificial muscle. This
is one of the functions of a weight bearing reducing system using pneumatic artificial muscles developing by us. In this paper,
we apply an admittance control as a method to reduce a weight bearing. The admittance control is a position control based
impendance control. By applying this control method, it is expected to reduce weight bearing with a soft locomotion for a
pedestrian. In this paper, we confirmed the control performance of the admittance control using a rubberless artificial muscle
(RLAM) which is one of pneumatic artificial muscles through experiment. And we imply a possibility to reduce a weight

bearing of a pedestrian.
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Fig. 1 Rubberless artificial muscle (RLAM)
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Fig. 2 Concept of weight bearing reducing system

BA%E H > RLAM (R E S ff > A2 7 2T, 50072 AT B
FRn EIZHEAR D RLAM 20 1, SIT7E OEME% E
BNZ Y B 2SR BEELZIT ) 2 & C, KENTKIC
52 5BWERKTHZEEBRLTNS. £, HITO
FEmHTOBEL -T2 L T, EEAKOBE &
T2V, TR~OARRBRSTIELZFE T 570 & Okne
BINTXBIERZELETHE. AMETITZOFTY,
BATH OMBEMEZ BB Y BiF 5, SgBREEEICOW
THET 5.

FNFEND RLAM ITEZL X2 L—FITX YW NEDH
BN AHET, WE, WHEMERS X OHEIIxE ik
DEBINFAIEETHDI D LT 5.

. KBBETTIL

RLAM RE ST & A7 A THW A RHBIGREHFIEIZ OV T
B 5. ARHFZETIE, RLAMIZIZ b b9 st LT
LE LWV A > B A2 FE T D L0 ICIREE
NMEZHETS, 7RI v 2o 2H#llEZERTS. 7R
v H U AKIENE, S Ticxtd AR E KRBT H A
— U AHINCRB T, BUSERRRE D L9 e hrE il
AT MMIBWTHERIEEN M BT T, FABTHD
L) E A 7. RLAM O X 5 R ERE Y AT AlE—
W UG B DO ZAL M S HIENZ B W TRUS T R < 220
B, TRIvHAFIEIZEL Y VAT LD 5 & Bk
AVE—F U ATRATEDL L L, ZROEMEICED
Wy TR EERREIC LY, KRBBRESEICRB N THE L
TOLEEICHE LR WEIEO ERN/HETX 5.



| Biias

AROKRBBEICESWVTE, —KNARBLY ET A F—
Al o loE oy fuft & AR OEMEZ B 9. DFE VD ARNAR
EEEBIETH, RELLAFEITWEIT D, 202 &%
EELT, BIELTHRMME FoZ2XEL, TNl EIZA
NAREMZTEEIT, BF LOERA v E—F 2 25t
LD EDICEMERE TS, 22T, ABREET DI HIE
Z DFFIZ RLAM W51 Fp ERICTHY, Zhbd
EAF LT 5L, WORABRHELND.

AF =F, — F, (1
F, TOHDEAF L FDEEXEDOEMN X IZTHONWT, ¥3
WCRT XD A v E— X A TRET D LT
L, UTOXRELND.

AF =md5€+cdi¢ (2)
FoT, TNoZFLHHEUTERD.
FV _FO = mdjé‘l'cdx (3)

Lo T, 7RI v & AR 5 51 & B o %
XU T L5,

X(S) =m{Fv(s) — Fo(8)} €))

ZoORIZHESE, ABMZ DR L CTHILERIE A2 1T - T
IR RENEL BT 5.

4. AR BEER

7RI v & AN K DGR EOEB O AR A R
BRIDICHER T 5. 2 Z CIIHIE T EOZY M E2 KRGS 572
W, EEO AR OEEIZ TS RAR ORI CHERE
1Totm. ERI AT AZMAIRYT. BEFHEIZHY T
72 RLAM (2w — RE/ & IERERZFT 572D DEME
ZWOATT, BELX2L—F THNELZHG L. BiEG
T4 50N & L, RLAM IZ 50N oBHL 0V 2 H 2 L THY
BOIREEEY, ZOBLVICTFHTAMNEMATLZYIED
LY LCAME#EZE X, 7K v & AHIEIC L 5%
ALz,

1"

my

Fig. 3 Mechanical impedance model
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Fig. 4 Experimental setup

2016 9 4 ~6

Hys"

Fo + AF 1 x + Xa
_ mysttcys | I PID | RLAM |

Fy

1
mgst+ cgs + kg

Real impedance characteristic

Hys" : Hysteresis compensator

Fig. 5 Block diagram of admittance control of RLAM
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Fig. 6 Experimental result of admittance control
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Fig. 7 Experimental result of admittance control
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