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Development of squatting assist device
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Abstract: Squat training has high effect on strengthening lower extremity muscle groups. But it is difficult for the elderly
with lower extremity strength weakened to do a squat training. So, we developed a simple squatting assist device by which
anyone can squat easily. The device uses the Scott-Russel mechanism combined with rubber belts and a geared motor to
obtain vertical assist movement for squatting subject. The speed of the device can be changed easily according to the
demand of a subject. Assist force was evaluated by the ground reaction force. The device might be useful for the elderly to
strengthen their lower extremity muscle groups and postural control ability.

Keywords: Squat, Power assist, Scott-Russel mechanism

1.IEC&HIC

@l I TR AR T 25 L, b B0 NEEIC
7 B\E, BEL, BIICEDS Z & TERAEIRIZ AR S R
PEAET . WY REB 2 LT, #F -« BRI
BOR, MER EOME - MBITIRMET 5. — I IC
FEVEBIRE IR T L, EBARRN DL ERD LT, ke
RORRITVEEIIET LT <. mleE IS & > TREERAD T
TEEI 2R IS 2 MR T 5 720 101E, BEUREHNLETH
D, BELVIRETHNT v 7T DLENRDH L. R THR
70Uy MIRBRSHR, KEFREDTHHOHNT v 7
DTELENTEHTHD. LrLARBL, HHIoRRT:
RIEN AT Ty 952 SIFAENRKE S WEERGE 2
L. BAFHABBHAANTOLAZ Ty MTLL b Lz
YT @A L TV EYO. ¥ RE— 4 & W
sz LT, BVEINSHWERE TY 7 MIZ AN
—T& 5. AL CILEE R OIR K F7 & S5 O §h B MR
P& 0 THefh /180 —AoReD, ROy ST ) ONT =A% Fig.1 Model of squatting assist device
— &R L7z, AFSUIZ OMEIC O W THET 5.

2.EBAE

M 1o GEEZ R, BRENCIZH S 200W O F v
RE—F ZHW=., T—XOREERT 7 7 7 #E RS
WAL, L~V ENLEATY FT v &
DEEED ETENCE# L. T LU0 MR E O REE o
REB AN S B S DICh 5. M2 ICERIELRT. B $
BR 13 fAE 57kg, B 1.68m, it 23 moOEE Bk TH
7. HEERE IS 65.5mm DRINE SA T DEIC AR Y
FENEEHICEEO —EE2ET, XBEEOB EICFEBL
TAIZ Uy 8T 5. HBRE SRR IR Z B0 AT 72~
WAy bEHKY, L—F -y 7T —EihEHC LY A7 D
v NV, KRN THRR F&2RE L.
ZTLTIEAL bE 4 RICEREL, E—FOEEEKIX
40r/min & 60r/min @ 2 FEIEIZ SV TR S — & 5 VI A 4
HEL, SRELDOAI Uy T —X Eriek L7z,

Mirror

Reflective plate

Force plate

Fig.2 Experimental methodology
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Fig.4 Time-Power relation and Time-Force relation
and Time -Velocity relation and Time-Acceleration
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Fig.5 Time-Power relation and Time-Force relation
and Time -Velocity relation and Time-Acceleration
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Fig.6 Time-Power relation
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Fig.7 Time-Power relation

X 6, 72— #[alfiz%k N=40r/min & 60r/min & L 7=Kfo
FEMOEMIZL 5T —DEWETRT. FRETNDORE
L P=0 CHHEN-EHED Y B, EOWDIIEE T R LX —
Es. WHo S1 IFXBEEEELRWVEEOEE =L ¥
— T, S2 IXEHEFEOSKOWHEZ XL -THDH. S1
L OS2 OENKEMICAHINEHBET XL - LD,
FLTH%Z R % & 40r/min X Y 60r/min DIF 5 DN EEDZEN
INEWZ EWMD D, ZOZEND, 60r/min DR IEEA
HENEBEBE TRV —NED L2 Enbhrot. £12,

X 6,7 LIAERDOFERD LI = 3 F — DO PEHEEZRD T,

E— X [ElEE 40r/min T, XEMEESTCGE, HE=X
JVE =13 0.90k) ThH-o7272%, KIEHE b7 kT 3.50]
Lihpotz. HEoT14MN7ZY 2.60kl D= X /LF — % T g
BIZE 0 Z T TnWa 2 iz s, Wb, EKIX 74% D7
Brx VX —%2AHALTRY, HRHFIMNELZ XX —
DEEN26%D T FILVFXF —TAIZ Uy hELTWDHZ EITA
%. X7 TiX N=60r/min DA, ZEME - 2o
TRVFL 227K Th ooy, ZEHEHE DI WVEEOHE
TRAFIL 542k Thotlz. Lo T, LKL H - 1-58
3.15k) DEE = XNV XNBL L2 Enbnd,. 2oz
Mo, XEHEIT58%DIHE R L FEAML THEY, B
BHERIT 2% 0D 2 Elbhrotz. UEORRER 1IC
FLOTRT. BLEXKTERTEXE 5.

Table 1 Mean energy required to squat 1 min.
(Subject’s weight m=57 kg)

40 r/min 60 r/min rate(60/40)
Model, kJ/min 4.46 6.68 1.50
Experimental 3.50 5.42 1.55
value, kJ/min
With  Assist, 0.90 2.27 251
kJ/min
Device support 0.74 0.58 0.78
rate
Self support 0.26 0.42 1.62
rate
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Fig.8 Consumption energy and motor speed relation
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Fig.9 Time-Power relation
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