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Abstract The proposed system is composed of two parts, an Al physical fitness measurement part and
an Al physical fitness management part. In the Al fitness measurement part, a guide to physical fitness
measurement and accurate calculation of the measured value are performed through deep
learning-based pose recognition. Based on these measurements, the Al fitness management part designs
personalized exercise programs and provides them to dedicated smart applications. To guide the
measurement posture, the posture of the subject to be measured is photographed through a webcam
and the skeleton line is extracted. Next, the skeletal line of the learned preparation posture is
compared with the extracted skeletal line to determine whether or not it is normal, and voice guidance

is provided to maintain the normal posture.
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Fig. 1. Freeletics Fitness App [13]
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Table 1. Healthcare Smart—APP Functional Classification

Division Main Function Application Example
‘Cody’,'Nike Training Club’,
‘Coco’'s Workout World',
‘Runtastic Six Pack Abs’,

‘Stacked-Your New Personal

Determining the Type of
Offer |Exercise that You Want,

Exercise |or Acquiring/Managing

Exercise Courses

Trainer’, etc.
Calorie Consumption, ‘Fitbit’, ‘Kinetic GPS’,

Activi Number Of Steps, Travel |'Nike+(Kinetic, Training,

ctivity X . L.

Tracker Distance, Running, etc.), ‘NFL Play
Sleep Monitoring, Muscle  [60', ‘Runtime-simple Run
Movement, Posture, etc. | Tracking’, ‘Datalove’, etc.
Heart Rate, Temperature,

Physical Skin Conduction,Breathing, |Fitbit,, ‘Adidas Fit Smaart

IrLex Glucose Level, Blood Fitness Tracker', ‘Iriver on’,

. Oxygen Level, Heart Rate |'Hexoskin’, ‘Angel
monitors

Measurement of Blood Wristband', ‘AskMD’, etc.

Pressure, etc.

719 AYe] 2nE ojEAolHE Table 17
Zo] 5H A Z(Offer Exercise), s B

(Activity Tracker) ¥ XA E Y E|(Physical Index
monitors) 53} Zo] 715E E57} 7Fs3ioH14].
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Fig. 2. Example of Teachable Machine [8]
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Fig. 3. Lunge pose learning process
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Fig. 4. Conceptual diagram of Al Fitness Measurement & Management system
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Fig. 5. Diagram of Al Fitness Measurement Part
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Fig. 6. Flow chart of Al Fitness Measurement &
Management system
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Fig. 9. Example of calculating physical fitness
value
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Table 2. Comparison of error rate for each measurement

part
Emorrate | Existing measuring method | Proposed measunng method
Measuring 1time|2time|3time|4time|Stime| 1 time| 2time| 3ti qtime|5tim
Qs kness E T [ R |
125%| 136%| 105%| a8 1155 25%| I/ 15%| Es| 22%
measurement
Equilibriamy |
130%| 105%| SN T0es| 11k 22%| 20| 1e%| tes| 21%
measurement
Aality 1AE%| 15258 32| 48| 16| 33%| 28| 25%| 2EW| 2%
measurement
Pliab ity
BE%| 102N G| AT 106% 233 Fh| 32n| 4Fm| 5%
measurement
Muscular endurance
2% G8%) BE 06| 95%( 3I3%| 2E%| 26 ¥ ™
measurement
Muscular strength
112%| 1008 F0.0%) | 120% 2%| 20| 20%| 20%| 2B%
measurement |
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