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Evaluation of Cycling Exercise with Multi-Timescales at Power-Assisted Bicycles
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Fig.1 Overview of circuit path (side view): (a) the short-circuit course around
buildings and (b) the long-circuit course in the resort field.
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Table 1 prgga before and after climbing and v, gy mpr @t lc and hc under

different assist ratios.

short-circuit course N=50 long-circuit course N=23
1:05(1st) | 1:1(2nd) | 1:1.5(3rd) | 1:2(4th) |standard(1st) powerful(2nd)|standard (3rd)
or s %] before climbing| 24.147.58 | 2434631 | 26.1£7.26 | 27.3+£7.04 | 254+7.36 | 2564832 | 25.748.26
RA L after climbing | 21.148.01 | 23.447.19 | 26.048.19 | 27.3#8.69 | 21.9+7.61 241822 | 20.746.78
I -0.15+0.2 -0.14+0.2 -0.1440.2 -0.1240.2 0.14+0.3 -0.19+0.3 -0.23+0.3
Thvaiee he 0.16:03 | 013202 | 010£02 | 005:02 | 01203 | 023:02 | 018203
Wi+ = 7 5 mood | DFC BGF BAC OnFC mus(
. 05, %
3 0 N=46 standard}
>
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stroke number N=10 1:1.5 A A S s
2 AME—=2TED yppympp & 10 A POT—2 T N=10 1:2 v
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Fig.2 Time-series of vy, gy.mpr and it’s moving
average in every 10-strokes.
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FAKE DL GF (Gradually Fatiguing Contrac-
tions), BN OLEL ZAHEHOXMRITRAR LML AC
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B2 NI4T MITEA L.
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Fig.3 Percentages of five muscle contraction patterns
at different power-assist ratios.
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Table 2 Evaluation indices in each muscle contraction pattern in the long-circuit

course.

owp numb.er _— vsl::r:ical ﬁtne;;t(;srtn - — DPFrsa (%] Y ARVMPE cadence [rpm]
name | oftrial 2 o rest le he average
[ml{(min.-kg)]  [Nm/kg] climbing
FC 36 5.83+0.84 334458 1.85+0.46 193+6.1 248441 -0.34+0.14  -031+0.16 56.0+6.9
GF 7 6.11+1.22 | 39.7+140  2.18+0.39 2641457 316458 024+020 -026+028 | 58.6+24
AC 7 4861096 | 409+114  215+035 | 26.6+12.7 277446 | -02740.13  0.1540.34 57.8+3.0
nFC 6 4.87+0.94 443+79 2.53+0.40 263+8.1 34.8+6.9 0.09+024  031:+0.17 593449
uSC 13 5401062 | 40.7+108  2.02+0.57 238+6.2 314287 | -0.07+022 -0.14+014 | 58.1+63
£ 3 VOomax DEVICLIBZT A5V A
Table 3 Cadence of HVO5 and LVOg during climbing.
HVO, N=11 LVO, N=12
C‘;d;:]e total 1st 2nd fotal 1st 2nd 3rd
60.3+1.6 | 60.1+1.4 | 60.5+1.8 | 60.3+£1.8 | 54.2+7.0 | 53.0+6.7 | 57.5+£5.9 | 52.0+7.5
) 50 climbing nFC 5 £ 2
g0 ' v ’ -
8 60 A 5.1 BBEADSREYA 7Y JEH
gs VOomax EBWED pregy £ OMEIXIZE AL

160 200 240 280
stroke number

40 80 120
4 FC, AC, nFC TO A ¥ A DH]

Typical behaviors of cadences in FC, AC,
and nFC during climbing in the long-circuit

Fig.4

course.
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HETAIDIEIEHE L WEEZ TS,

%72, VOomax KU TRQumax & WWL i3 —0.57
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BIRAED prrga & le BV he 12B1F5 10 X b
H—7 D Yapy.mpr PFHEPST VA ML DEE
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L, EBERTIO VOomax PHEML & ) BRIR
REEEICLLLTWEEESH o2, LrL, HER
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T4 T IVEFETIZON prega PR L7z, Zhig,
2 %D VOomax % 22.7 £ 30.1 ml/(min-kg) THEWI
EHERT, BE-FONT—=TYAPTHT YR L
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EIEB~OMBLIEET L 121, BREBEOKTHETO
BEVWERAZLIFT LVEER D, BRI, B
WEDHVETATIND o 7. B0 T, BEMEE
BAORMBEEHEET SIS, B, Wa—-RL&
b & b T A TNESTET L G EOFEIBEICE BED

CCVPO 7: Z C\.: ﬁ) E) s PTRSA ’\@J||Er?§i7%cim]%- % hf:

EERD.

—F, MI—AED he TD Yarvmpr 2T TRET
A ML AELIFROONT, NT=T YA
X HES IR DB EHRTE adolz. T,
BIRBHMER L BRETERO 10 WREDOA T v 7
vay MURHI T, BB ERICE b o aw
ZEERT. Lad, —fEa— AT, FHEIZRKLT
BRE— FEEOTFDS, AE— FEEL Y b yapymer 7 —1
Do, TIT, le TD yarvmpr CEETSE,
wmE—F QFEH) T, le Vb he DA -1 1C
EL, BREFPECEOBRMSR LN, AE-F
(1, 3HB) T#EZ-7. LaL, $500m OBH
BTEICHESPEET S LIEFEII VWD, B
WHORHEE/ Y — VA PO 072 &%
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S Z T, 10 A PE—2 T8 D yarvmpr P
xRk, EWEOHFTDOY =7 ¥ AP LERFPDH
HEY /Sy — ERRD R v,

5.3 BIRTOHINT—T X MOR

BEEISY — o e 4 T VA (]R2) b, FC
PEOHED N7+ —< X (60rpm) IZENWZ &
B holz, TIZT, ¥4 AW 60 £ 1.0rpm
DR AEHWS T+ —< VA, FRUMNEEVBINT
F—TVARETBRE, —FEa—RIZBITAH FCOD
36 PIATNH, BT r—R UV AREL
TV NFATAUNIY N IAT Voo, TD
9 FIATINVTOWESE OEFERT L VOomax -

47.5048.8 ml/(min-kg), TRQmax:2.38+0.4 N-m/kg
THY, FHRE (35.92ml/(min-kg), 1.95N-m/kg)
LY E ol 22T, HVO, BEO#EE MO
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