Performance prediction

August 17, 2023

[1]: | import P3_seenovate as p3
import numpy as np
import pandas as pd
import matplotlib.pyplot as plt
df = pd.read_csv('data/2019_data.csv', delimiter=",")
df ["date"] = pd.to_datetime(df["date"], format = "%Y-Ym-%d")
df ["athlete"] = df["athlete"] - 1
np.random. seed (123)

# fixz an outlier:
df .loc[(df ["athlete"] == 3) & (df["date"] == "2019-09-06"),"performance"] = 0

mods = []
for i in range(9):
mods . append ({})
mods[i] ["Fitness"] = p3.Fitness (df.loc[df["athlete"] == i,:].copy(),
objective = "min",
HL fitness = 30)
mods [i] ["Banister"] = p3.Banister(df.loc[df["athlete"] == i,:].copy(),
objective = "min",
HL _fitness = 30,
HL_fatigue = 2)

athletes_id = [0,1,2,3,4,7,8] # 6 and 7 removed: not enough data for cross wal

[ J: n_runs = 10
for i in athletes_id:
mods[i] ["Fitness"] .fitFreq(n_runs = n_runs,
bounds = {"a0": (-1e4,1e4d),
"k" : (-1,0),
"tauG": (0,100)},
n_augment = O,
fix_tau True,
options = {"disp": Falsel})
mods[i] ["Banister"] .fitFreq(n_runs = n_runs,
bounds = {"a0": (-le4,1ed),
"k" : (-1,0),



"tauG": (0,100),
"tauH": (0,100)},
n_augment = O,
fix_tau = True,
options = {"disp": Falsel})

[3]: for i in athletes_id:
mods [i] ["Fitness"] .train.plot_perf (show = False)
plt.title("Performance prediction\nFitness only, athlete: "+str(i+1))
plt.legend ()
plt.show()

mods [i] ["Fitness"] .train.plot_state(show = False)
plt.title("Hidden states\nFitness only, athlete: "+str(i+1))
plt.legend()

plt.show()
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[4]:

Hidden states
Fitness only, athlete: 9
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for i in athletes_id:

mods[i] ["Banister"].train.plot_perf (show = False)

plt.title("Performance prediction\nFitness + fatigue, athlete: "+str(i+1))
plt.legend()

plt.show()

mods [i] ["Banister"] .train.plot_state(show = False)
plt.title("Hidden states\nFitness + fatigue, athlete: "+str(i+1))
plt.legend()

plt.show()

15



Performance

Performance prediction

Fitness + fatigue, athlete: 1

17.8 4

17.7 +

17.6

17.5 4

17.4 +

17.3 +

17.2 4

17.1 4

—8— Observation
— Prediction

T T T T T T
2019-06-15 2019-07-012019-07-15 2019-08-012015-08-15 2019-09-01

16

Date




Hidden states
Fithess + fatigue, athlete: 1

— fitness
— fatigue

_.U.I_q_ -

_D.B -

—'[]'.2 -

_'U'.l -

0.0 1

T T T T T T
2019-06-15 2019-07-012019-07-15 2019-08-012019-08-15 2019-09-01

17



Performance

Performance prediction
Fitness + fatigue, athlete: 2

16.2 +

16.1 4

16.0 4

15.9 +

15.8 4

15.7 4

15.6

15.5 +

M \ ',,,

—8— Observation
— Prediction

T T T T T T
2019-06-15 2019-07-012019-07-15 2019-08-012019-08-15 2019-09-01

Date

18




Hidden states
Fitness + fatigue, athlete: 2

_.U.I_q_ -

_D.B -

—'[]'.2 -

_'U'.l -

0.0 1

— fitness
— fatigue

T T T T T T
2019-06-15 2019-07-012019-07-15 2019-08-012019-08-15 2019-09-01

19




Performance

Performance prediction
Fitness + fatigue, athlete: 3

16.6

16.4

16.2 +

16.0 +

15.8 +

—8— Observation
—— Prediction

T T T T T T
2019-06-15 2019-07-012019-07-15 2019-08-012019-08-15 2019-09-01

Date

20




Hidden states
Fitness + fatigue, athlete: 3

— fitness
— fatigue

_l.D -

_D.B -

_D.ﬁ -

_.U.I_q_ -

—'[]'.2 -

0.0 1

T T T T T T
2019-06-15 2019-07-012019-07-15 2019-08-012019-08-15 2019-09-01

21



Performance

Performance prediction

Fitness + fatigue, athlete: 4

15.4

18.2 4

18.0 +

17.8 +

17.6 4

—8— Observation
— Prediction

T T T T T T
2019-06-15 2019-07-012019-07-15 2019-08-012015-08-15 2019-09-01

22

Date




Hidden states
Fitness + fatigue, athlete: 4

-1.0 4 — fitness
— fatigue

_D.B -

_D.ﬁ -

_.U.I_q_ -

—'[]'.2 -

0.0 1

T T T T T T
2019-06-15 2019-07-012019-07-15 2019-08-012019-08-15 2019-09-01

23



Performance

Performance prediction
Fitness + fatigue, athlete: 5

16.2 +

16.1 4

16.0 +

15.9 4

15.8 +

15.7 4

15.6

® —a— Observation
—— Prediction

T T T T T T
2019-06-15 2019-07-012019-07-15 2019-08-012019-08-15 2019-09-01

24

Date




Hidden states
Fitness + fatigue, athlete: 5

—— fitness

—0.351 — fatigue

—0.30

—0.25

—0.20

—0.15 +

—0.10 ~

—0.05

0.00 +

T T T T T T
2019-06-15 2019-07-012019-07-15 2019-08-012015-08-15 2019-09-01

25



Performance

Performance prediction
Fitness + fatigue, athlete: 8

17.9 4

17.8 4

17.7 4

17.6 4

17.5 4

—8— Observation

—— Prediction
17.4

T T T T T T
2019-06-15 2019-07-012019-07-15 2019-08-012015-08-15 2019-09-01
Date

26



Hidden states
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[6]: df = pd.DataFrame.from_dict({"athlete": [i+1 for i in athletes_id +,
<athletes_id],
"model": ["Fitness" for i in athletes_id] +
["Banister" for i in athletes_id],
"RMSE": [mods[i]["Fitness" ].train.RMSE for i in,
~athletes_id] +
[mods[i] ["Banister"] .train.RMSE for i inj
athletes_id],
"a0": [mods[i] ["Fitness" ].train.params["a0"]
wfor i in athletes_id] +
[mods[i] ["Banister"] .train.params["a0"]
~for i in athletes_id]})
df .to_csv("Performances_in_training.csv")
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