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Abstract

Aim: This study aimed to develop a measurement and classification method of outdoor exercise
intensity suitable for the public. Method: Since the total heartbeat is proportional to the oxygen
consumption, we used the total heartbeat as an indicator of exercise intensity. We conducted ex-
periments to establish the relationship between total heartbeat and four exercise factors of for-
ward walking speed, climbing speed, walking with weight-bearing and climbing with weight-bearing
in the two exercise forms of hiking and mountaineering. The calculation formula of outdoor exer-
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cise intensity under aerobic exercise was deduced by combining individual differences, and a clas-
sification method of outdoor exercise intensity suitable for the public was formulated with refer-
ence to population experiences. Results: The results included the relationship between each factor
and exercise intensity, a formula for calculating exercise intensity from data readily available to
the public, and a grading method for outdoor exercise intensity based on this. This method, if com-
bined with smartphone measurement, is convenient for promotion to the public.

Keywords

Outdoor Exercise, Exercise Intensity, Exercise Intensity Classification, Calculation Formula of
Exercise Intensity, Total Heartbeat

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

FUAMEFNRIRTE S A BRI TR 28T 1A A RN BB ERB M R I B I H o« A S R BT T A %)
HMES A L MIEEN R AR SO B 75 sk 4t R &t P vhig 3 2 UK R [1] [2]. (HA2
JUINE B R 0 AT AR RE B AR S, B IR WIS 3h iR R 4 S A & TR A [ B
brife, S5EEL T AFRMER DG, = Z Wb, WARERIAEZE

TR H, A2 MR RIS E R bR, W RRARESE . BRILRIAAS[3]. LHROEE
F4]. RIFEAEES] OF[6]. EMRL[7] [8]5F, BahE A A E Rt BE T S HER 3RS B 2 iz s)
REE, (HIAE RIS B FR bR A AE A U B A 7 (B B PEANE S S5 . T OBk S FE A B et &
i BUE L, FRATR A SO B NI SR BEFR AR, X — 48R T KRR R /O3 5 H fabrckilt,
SHE L YR Aff P2 R0 2 T A5 A PR R R [9] [10]

FANEE RS SRZ R EE I, OIEAEERE. e, fE, WKL B, BE[12]. &
ST IA) S . REKSRBEIE S IR NER R DR DEDIRG[13]. SRS R R A . A SCH) E ERF T G2
WL E P AMEE RS L, TEX PIFRIE B i AR T R R B s e R BTSRRI T R s3I AR R
(1) 47 E DA AR 22 S ) S AR A AR (R S0 R B, ARE), FRATE I SEIG I X e R R iz 3w 2
[ ARG 2R

2. BMERSEETRE X RIHE

WKE A —4 22 8 5 RFA, & 181 em, KH 67 kg, #E03N 67/min, 75 S50 HET HAA £
PRI I TC B S 7 AR Ak

SEI6 Hh A F 1 25 B S ARk (decathlon) 5 2 /0 % 5l GEONAUTE ANT+A1H7 5 GPS ThAE 1%
REF ML SEEG 7 28 M) 58 26T 2 AMGE 2D BUIE 1L E B R 43 i AIABE UL

SR N, AT mri s E, CTHEE ., TR, AR EA R BN RS
SODEREII R R SOLEREON MERA 1 H IS B8 . MEER G —A /AN A AT, [F—HS5
DUt SR [R] o A )3 PS8 A [ 67 B S ANAS [ AA JT AR B AP s, SEBQit (B354 30 40%h: A
I 1 EE AR R B OB seae rh, SCIRERFEIIN 3 km. FERTA TCHESLIG T, MR EE N 20 )2, JEHFE—
SH P S0 R B ATE AR 1 B P 56 s DAk G R SR A R B B AR v AR A RS DR 3R 152l . BT S

DOI: 10.12677/aps.2022.103053 372 RE R 2R R


https://doi.org/10.12677/aps.2022.103053
http://creativecommons.org/licenses/by/4.0/

HEAFE 45

B B0 FIE BIRSE 5 B .

SKAPIRATT . 1) BUE AR SR A AR TN, R 5B R TS, Al L Ra A4
SAESA R B SR, 2) SKie R, ARYE THLE R B S Bk R R OREF Sk iash . Bk sess iR
FTBCE R HnJafFibiasl, AR il kg, 3) LHEdE, UEHIaKRkR.

3. WRERMEIBEHE T E
31 FRZEEFHENFESRESSE

AR S0 IR AE HEAT DRI CRAFTC S EIRES, FF 207 BL 2 km/h, 3 km/h, 4 km/h. 4.5 km/h. 5 km/h,

6 km/h FR) T E I BE AE TO IR A AL /K BR T ST AT A SRER I BEIR 2 + 0.1 km/h, AT ERS[A]37 30
S WAHERE A H, (6% O SHTIEE R RIEL (% 0R RN AL LR SHRO0R L %, 1l
1 B ft A B 0Bk, A A SO BRSSO BR 2588 B0 28 T AN 1)), S THUMRIBMUEAS & . a1
BRI 514 ORI R RN

R=7.35V,-1.26, )
Hor Ve HTHERE, R 0%,
3.2. FEIGIEHREIREFESIRE SR

R SR AT MR (745 5.0 kv + 0.1 kmvh FORTHEERE, 3£4-BIBL 0 kg, 2 kg» 4 kgs 6
kg, 8 kg, 10 kg I T FL7ETEHER ALK P BRI L7 AT AT, USRI I 9 T i35 2 0.1 kg, A77ERK
B Skm. WAEIRE T LAE % O3 SR B R RE . B4 BRI 0 S D3R A

R =1.55m, +36.61, )
Hoob me RIS, R JIME L%,
3.3. FRIEEHEES EARFH LR

A S0 A AT IR Y CR BT S ERAS, R 5 BL 0.147 m/s. 0.171 m/s. 0.184 m/s. 0.203
m/s. 0.225 m/s. 0.269 m/s [ 5 7E [A] — HR g RS iR A i S0 € FHiz B, R ZE N £ 0.003 m/s, €T
)2 20 2. TEICTHEE N 0.27 mis WO sl rb, It 2350 40 i) 18] gk N B2 lPIRAS s AR
B E Rk, BIEAS SIS AP0, 0) SN A 1E 2o (15 22 BUH: A & 25T 21H) -
WEBIEE T UE L, A O0RSETHEZEHRER]. MAEICTHERE 54 0RIERAN:

R = 448.08V, +1.02 (3)
Horp Vo NIRTHEEE, R AR O,
3.4. FEIHKEHEREEE R EHSLLE

AR EH S0 MR TE HEAT M ) R R RS, T@REIHE N 135 + 0.5 s/)2, REMHEEN 3 K.
FHor AL 0 kg 2 kg 4 kg 5kg. 6kg. 8 kg [1EFF E7E [F] — HRAk RS IR (34T S1 IR FHIZ8)),  RRIK
LI MEIRZE N +0.1kg, TEFHEZEYN 20 2. WA EIEE TG H, 5% 0 R 5T 6 Eir Uk
th. A3 BIET 6 5 i 5% O 1 26 R 3R

R =1.68m. +90.24 %)

Hepme AT E; R & LR,

DOI: 10.12677/aps.2022.103053 373 RE R 2R R


https://doi.org/10.12677/aps.2022.103053

HEAFE 45

3.5. AEIMEFRIEEHR EWIEDRESER[14]
AR, AL B L 4 km/h B BESTEOE AR 30 ArEh. S AR B S RE, AT
K. B RO R OB EIE > B8(© 181 cm, 67 kg, 20.45, 67, 28.49, @ 167 cm, 69.8 kg, 25.02, 65,
43.77, 3® 155 cm, 49.6 kg, 20.64, 86, 29.11)
TR 20 3 IR RFBR SR it & O R 5IRE 1 (5256 1, 2, 3, 4 HIMRFE ) 21, PAUKARF F 40
ZEAE AR, DA i 2 0 3R ZE R P ALFRAE LA . MR SRR =/ RO s A IR IE EE R

AT AR E S 1 73 B 2 LBk 98 R AN

AR = 3.35ABMI —0.01 (5)
Hr ABMI N BMI B30, AR Mg DR, ALK
A = N PAN A7
PAE 5 A SEIG R & MR L 1.
50 55
= HRR = HRR
45
50
o 40 o
5 &
E 35 é“, 45
2 301 2
2 2 o]
25 -1
E g
T 20 ==
y=(7.35£0.50)x + (-1.26 £ 2.17) 7 y=(1.55%0.13)x + (36.61 + 0.87)
154 R-square: 0.98 R-square: 0.97
10 T T 30 T
2 4 6 0 5 10
Forward walking speed (km/h) Forward walking Weight-bearing (kg)
@ ®
* HRR - HRR
105
100
o » o
g E 100
3 23
~
s s
o 5]
[ o 95
50
£
90
_ = (1.68 = 0.15)x + (90.24 + 0.85)
1}; - (;::rz;é:()g;;z.smx +(1.02+2.33) ﬁ_sq“m: e
0 T T 85 T T T T
0.0 01 0.2 03 0 2 4 6 8
Climbing speed (m/s) Climbing weight-bearing (kg)
® @
= HRR Difference
154
8
5
g.:*-, 10
5
-7
4
T
y = (3.35 % 0.01)x + (-0.010 % 0.008)
R-square: 1.00
0 T
0 2 4
BMI Difference
Figure 1. The relationship between each relevant factor and the reserve heart rate
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Table 1. Exercise intensity grading based on percentage of total heartbeat reserve
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Table 2. Outdoor exercise intensity grading by total heart rate reserve
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