list3.txt
[ANBFRINDBEEEEDUAMIF LT, DILIVIMIIVITHIET DY U FINI— FEH A TS,
[GPTIERDT7 T )T —2avIllE, SESFRBERNEENILH. EFARDTY FNINMAILIEUT, I15A-4%
WYCRAETEIENEETT,

import numpy as np

def kalman_filter(data, initial state, transition_matrix, observation matrix,
process_noise_covariance, observation_noise_covariance):
num_samples = len(data)
state = initial_state
state_estimate = np.zeros((num_samples, len(initial state)))
state_covariance = np.eye(len(initial_state))

for t in range(num_samples):
# Prediction step
predicted_state = np.dot(transition_matrix, state)
predicted state covariance = np.dot(np.dot(transition_matrix,
state_covariance), transition_matrix.T) + process_noise_covariance

# Update step

kalman_gain = np.dot(np.dot(predicted_state_ covariance,
observation_matrix.T),

np.linalg.inv(np.dot(np.dot(observation matrix,

predicted_state_covariance), observation_matrix.T) +
observation noise covariance))

state = predicted_state + np.dot(kalman_gain, data[t] -
np.dot(observation matrix, predicted state))

state_covariance = np.dot(np.eye(len(initial_state)) -
np.dot(kalman_gain, observation matrix), predicted state covariance)

state estimate[t] = state

return state_estimate

# YUTINT-4R
latitude_data = np.array([40.0, 40.1, 40.2, 40.3, 40.4])
longitude_data = np.array([-75.0, -75.1, -75.2, -75.3, -75.4])

# NIV T4INADINTA—H

initial_state = np.array([latitude_data[@], longitude_data[@]])
transition_matrix = np.array([[1, @], [0, 111)
observation_matrix = np.array([[1, @], [©, 1]1])
process noise covariance = np.eye(2) * 0.01
observation_noise_covariance = np.eye(2) * 0.1

# DIVIVI1IVITHEIE
filtered states = kalman_filter(np.column_stack((latitude_ data,
longitude_data)),

initial state, transition_matrix,
observation_matrix,

process_noise_covariance,
observation_noise_covariance)
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print("{HIEROBERET—2:")
print(filtered _states)



