Hidden Markov Models (HMM)
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" import numpy as np

# States: 8 = Sunny, 1 = Rainy
# Observations: 8 = Umbrella, 1 = Mo Umbrella

states = ["Sunny”, "Rainy™]
observations = ["Umbrella™, "Mo Umbrella™]

A = np.array([

[@.8, B.2],
[8.3, 8.7]
1
B = np.array([
[6.1, @.9],
[6.8, 0.2]

1)
pi = np.array([8.6, 8.4])

# Observation sequence: Umbrella, Umbrella, No Umbrella
0=1[e, e, 1]



def forward_algorithm(A, B, pi, 0):
N = A.shape[8] # number of states
T = len(D) # length of observation sequence

alpha = np.zeros((T, N))

# Initialization
for 1 in range(N):
alphal®e, i] = pi[i] * B[i, 0[e]]

# Recursion
for t in range(l, T):
for j in range(N}):
alpha[t, j] = np.sum{alpha[t-1, :] * A[:, j]) * B[j, 0[t]]

# Termination
prob = np.sum(alpha[T-1, :])
return alpha, prob

alpha, prob = forward_algorithm{A, B, pi, 0)

print{"Forward table (alpha):")
print{alpha)
print{"\nProbability of observation sequence:", prob)

Forward table (alpha):
[[e.e6 8.32 ]
[@.9144 ©.1888 ]
[0.861344 B.@27008]]

Probability of observation sequence: ©.83835280088008881
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for i in range(N):
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prob = np.sum(alphal[T-1, :])
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return alpha, prob
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alpha, prob = forward algorithm(A, B, pi, O)

print ("Forward table (alpha):")
print (alpha)

S5dse bz alpha s

print ("\nProbability of observation sequence:", prob)
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