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Design of an algorithm to calculate the amount of energy

consumed during cycling
Myoung-Seong Lim*, Jin-Hyoung Jeong**, Sang-Sik Lee**, Jee-Hun Jang*"

8 & dFe WA 5 Al aHEE oUAR At AT SuEEE st she HHos £3Eh
oistoll At 591 608(HA 309, 44 302 tdes AA &5 A 10 Ao HiEshs 2878 #A5)
A AuALHFE S0k, ARt fASEAR 2PE 2 3§ ARATNAY F24T Bl ASsiiE. @A
AL Al ARl mE avEe duAFe FEske SRS oluRavEHKcal)=5.048 x (AZH®)-
2.258(r2=0.998) 2 AU oA AHA & T ARMCl WE ouAaHF 4 FAML oluALEF
(Kcal)=4.466 x (AIZHE))-1.605(r2=.999) & ATt EAe] 2APdARE Al ARKY &kofl mE oUz|4Eg 34
A4 AR AHIFKeal)=(0.05 X £ (kph)) x (4. 750 X AIZHE)+0.091) & AXIEAT. o474 A-A 25 Al Al
7 ol mE AHEE URF 4 342 Sk 20kph ofst £A0NM= oA 4H|F(Keal)=(0.05 x &=
(kph))x(4.151 x AIZHE)-0.736) 22 AXFEAL, &&= 20kph 23 M= ‘o UA|4H|F(Keal)=(0.04 x &=
(kph)) % (4.151 x AIZHE)-0.736) 0.2 A=t AEHOR A &5 Al AHE: dUARRS AXlsH] figt &1
EMdol= AR 9 Soll |E UR|LEF FE4 AEo] HEd Ao AdHE.

Abstract The purpose of this study was to develop the mathematic algorithm for energy expenditure
calculation during cycling as a part of the development of a higher value-added cycle. Participants
were 60 university students (male 30, female 30). Energy expenditure was measured with breathing gas
at 10 sec intervals by gas analyzer connected with stationary cycle ergometer. Values presented by
commercial speedometer and preceding researches were used for verification of actual measurement
values in this study. In conclusion, the mathematic algorithms for energy expenditure calculation
during cycling were as follows. For male, energy expenditure(Kcal)=5.048xcycling time(min)-2.258,
energy expenditure(Kcal)=(0.05xcycling velocity(kph)) x(4.750 X cycling time(min)+0.091). For female,
energy expenditure(Kcal)=4.466 xcycling time(min)-1.605, energy expenditure(Kcal)(cycling velocity<
20kph)=(0.05 % cycling velocity(kph))x(4.151x cycling time(min)-0.736), energy expenditure(Kcal)(cycling
velocity)20kph)=(0.04 X cycling velocity(kph)) x(4.151%cycling time(min) -0.736). And it is suggested
that the developed algorithm with cycling time and velocity should be applied for the development of
a higher value-added cycle.
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Table 7. Inverse estimation result with development
algorithm (Kcal)
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Table 8. Comparison between calculated energy consumption
(Kcal)
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Table 9. Momentum correlation coefficient between
calculated energy consumption
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