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input_layer (InputLayer)

Output shape: (1, 24, 1)

import numpy as np
from tensorflow.keras.layers import Input, LSTM, Dense, concatenate
from tensorflow.keras.models import Model

input_layer_1 (InputLayer)

from tensorflow.keras.optimizers import Adam Input shape: (1, 24, 1) Output shape: (1, 32)
import pandas as pd

Output shape: (None, 3)

def build_model(batch_size, time_steps, input_features_per_hour, static_features_per_day):
sequence_input = Input(batch_shape=(batch_size, time_steps, input_features_per_hour))
lstm_layer = LSTM(
32,
stateful=True,
return_sequences=False
) (sequence_1input)
static_input = Input(shape=(static_features_per_day,))
combined_features = concatenate([lstm_layer, static_input])
dense_layer = Dense(32, activation='relu')(combined_features)
output_layer = Dense(1l, activation='linear')(dense_layer)
model = Model(inputs=[sequence_input, static_input], outputs=output_layer)
model.compile(optimizer=Adam( ), loss='mse', metrics=['mae'])

concatenate (Concatenate)

Input shape: [(1, 32), (None, 3)] Output shape: (1, 35)

dense (Dense)

Input shape: (1, 35) | Output shape: (1, 32)

return model

dense_1 (Dense)

Input shape: (1, 32) Output shape: (1, 1)
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BATCH_SIZE = 1
STATEFUL_TIME_STEPS = 24
INPUT_FEATURES_PER_HOUR
STATIC_FEATURES_PER_DAY =

Date,Hour_00,Hour_01,Hour_02,Hour_03,Hour_04,Hour_05,Hour_06,Hour_07,Hour_08,Hour_09,Hour_10,Hour_11,Ho
ur_12,Hour_13,Hour_14,Hour_15,Hour_16,Hour_17 ,Hour_18,Hour_19,Hour_20,Hour_21,Hour_22,Hour_23,5leep_Sta
rt_Time,Sleep_End_Time,Prev_Day_SQ,Sleep_Quality
2025-05-01,0,0,0, 0,0,0,134,0,0,0,0,109,0,0,
2025-05-02,0,0 ,@, ,0,0,149,120,0,0, D,
2025-05-03, ,D 0,0 ,0,131,0,115,
2025-05-04,0,0 ,0,0,148,0,
2025-05-05,0,0 0,0,0,13
2025-05-06,0,0 03 141
2025-05-07,0,0 0,
2@25—@5—@8, ,0
2025-05-09,0,0
2025-05-10,0,0
2025-05-11,0,0
2025-05-12,0,0
2025-05-13,0,0
2025-05-14,0,0
2025-05-15,0,0
2025-05-16,0,0,
(0]
,0
0]
(0]
,0
(0]
,0
(0]
,0,
0,
(0]
,0
,0
,0

df = pd.read_csv( 'test
NUM_DAYS_DATA = df.shape[0]

.25,6.75,7.00,7.53
.12,7.9,7.53,7.76
.61,7.11,7.76,7.56
.18,6.88,7.56,7.43
.4,7.1,7.43,7.60
.03,6.53,7.60,7.32
.88,7.68,7.32,7.79
.5,8.3,7.79,7.97
.31,6.81,7.97,7.59
23.7,7.2,7.59,7.71
,7.8,7.71,7.90
,7.05,7.90,7.55
,7.72,7.55,7.83
,7.83,8.00
8. @0}7.57
.57,7.73

»

0,
0,
0

s Yy 3

-

hourly_cols [f'Hour_{h:02d}' for h in range(24)]
hourly_data df[hourly_cols].values.reshape(NUM_DAYS_DATA, STATEFUL_TIME_STEPS, INPUT_FEATURES_PER_HOUR)
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static_cols = q Ot ) End_Time']

static_data = df[stattcfcols].values

prev_day_sq_data = df['Prev )'].values.reshape(NUM_DAYS_DATA, 1)
static_data = np.concatenate([static_data, prev_day_sq_data], axis=-1)

2V, ]

-
RN RRNRNNN
Wwwedswwsw

9, @5,

]

0
0
0
,0,
0
0
il 0
0, 0
14
8,

1

=

39y 9y

-
E! NN
w

39y ]

0,
0
0
0
,0,
0
0
0
0
0

0
0
0,
rﬂ)
0,
0
(0]

3@@@@@@

,0,
I 0

1 ¥ ¥ ¥y

@@@@@@@@G@@I
GGGBG@GGG@

a,

1
23,
0,
»9,8, 14,1 0,
- 0@, -l
40,
o,

ERA ]

8,
- |
,0,
45
s 1
A
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train_split = int(NUM_DAYS_DATA * 0.8)

hourly_train, hourly_test = hourly_data[:train_split], hourly_data[train_split:]
static_train, static_test = static_data[:train_split], static_data[train_split:]
quality_train, quality_test = quality_data[:train_split], quality_data[train_split:]
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2025-05-17,
2025-05-18,
2025-05-19,
2025-05-20,
2025-05-21,
2025-05-22,
2025-05-23,
2025-05-24,
2025-05-2
2025—05—26
2025-05-27,
2025-05-28,
2025-05-29,
2025-05-30,

1Y) 3

model = build_model(
batch_size=BATCH_SIZE,
time_steps=STATEFUL_TIME_STEPS,
input_features_per_hour=INPUT_FEATURES_PER_HOUR,
static_features_per_day=STATIC_FEATURES_PER_DAY
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model, fit(
[hourly_train, static_train], quality_train,
batch_size=BATCH_SIZE,
epochs=150,
shuffle=False,
validation_data=([hourly_test, static_test], quality_test),
verbose=0
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000
import json
json_input_str

‘prev_sq":
caffei

input_data = json.loads(json_input_str)

prev_sq = input_data['prev_sq']

caffeine_dict = input_data.get('caffeine_inta
target_sleep_start = input_data['t
target_sleep_end = input_data['targe

"predicted_sleep_quality": 7.5839

a4

hourly_full_day = np.zeros(24)
for hour, amount in caffeine_dict.items():

hour_int = int(hour)

hourly_full_day[hour_int] = amount
hourly_input_batch = hourly_full_day.reshape(1l, STATEFUL_TIME_STEPS, INPUT_FEATURES_PER_HOUR)
static_input_batch = np.array([[target_sleep_start, target_sleep_end, prev_sq]]).reshape(1l,
STATIC_FEATURES_PER_DAY)

}

lstm_layer_instance.reset_states()
predicted_sq = model.predict([hourly_input_batch, static_input_batch], verbose=0)[0, 0]

output_json = { s : round(float(predicted_sq), 4)}
print(json.dumps(output_json))
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