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Background: Recently adaptive neuro-fuzzy inference system is used for the
classification of physical load based on three parameters including %HRmax, HRyest,
and body weight. The aim of this study was to optimize this model to reduce the error
and increase the accuracy of the model in the classification of physical load.

Methods: The heart rate and oxygen consumption of 30 healthy men were
measured during a step test in the laboratory. The VOamax Of the participants was
measured directly during a maximal treadmill test. A relationship was observed
between the calculated %VO.max Which is considered as the gold standard of physical
load and the model inputs using ANFIS in MATLAB software version 8.0.0. the
genetic algorithm was then applied as an optimization technique to the model.

Results: accuracy, sensitivity, and specificity of the model increased after
optimization. The average of accuracy accelerated from 92.95% to 97.92%. The
RMSE decreased from 5.4186 to 3.1882. Also, in %VO2max estimation, the maximum
error of the mode was £5% after optimization.

Conclusion: The results of this study show that the use of Genetic Algorithm
during training process can increase the accuracy and decrease the error of ANFIS
model in the estimation 0f%VO2max. . The advantages of this model include high
precision, simplicity and applicability in real-world working environments and also
interpersonal differences.
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IF %HRmax is A1 AND HRrest is B AND body weight is C1 THEN %Vo2max
1.324 x (%HRmax) — 1.946 x (HRrest) — 1.521 x (body weight) + 217.0

IF %HRmax is A2 AND HRyest is B2 AND body Weight is C2 THEN %Vo2max

: Y
0.789 x (%HRmax) — 1.944 x (HRrest) — 1.488 x (body weight) + 151.3

IF %HRmax is As AND HRrest is Bs AND body weight is Cz3 THEN %Vozmax = v
1.371 x (%HRmax) — 2.083 x (HRrest) — 1.489 x (body weight) + 217.0

IF %HRmax is A4 AND HRrest is B4 AND body weight is C4 THEN %Vozmax = ¢
1.391 x (%HRmax) — 1.730 % (HRrest) — 1.489 x (body weight) + 217.0

IF %HRmax is As AND HRrest is Bs AND body weight is Cs THEN %Vozmax = 5
1.379 x (%HRmax) — 1.946 x (HRrest) — 1.489 x (body weight) + 217.0

IF %HRmax is As AND HRrest is Bs AND body weight is Ce THEN %Vozmax = s
1.378 x (%HRmax) — 1.946 % (HRrest) — 1.395 x (body weight) + 217.0

IF %HRmax is A7 AND HRrest is Bz AND body weight is Cz THEN %Vozmax = v
1.378 x (%HRmax) — 1.946 x (HRrest) — 1.489 x (body weight) + 225.2

IF %HRmax is As AND HRrest is Bs AND body weight is Cs THEN %Vo2max = A

1.273 % (%HRmax) — 1.947 x (HRrest) — 1489 x (body weight) + 217.0
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