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def EM(self, observation, criterion=0.05):
T EM BT SR S
n_state = self.A.shape[0]
n_sample = len(observation)
done =1
while done:
Alpha = self.forward(observation)
Beta = self.backward(observation)
xi = np.zeros((n_state, n_state, n_sample-1))
gamma = np.zeros((n_state, n_sample))
for t in range(n_sample-1):
denom = np.sum(np.dot(Alphal[:, t].T, self.A) * self.B[:,
sum_gammal = np.sum(Alphal[:, t] * Betal[:, t])
for i in range(n_state):
numer = Alpha[i, t] * self.A[i, :] * self.B[:, observ:
xi[i, :, t] = numer/denom
gamma[i, t] = Alphal[i, t] * Beta[i, t] / sum_gammal
last_col = Alphal:, n_sample-1].T * Betal[:, n_sample-1]
gammal[:, n_sample-1] = last_col / np.sum(last_col)
# =4
n_pi = gammal[:, O]
n_A = np.sum(xi, 2) / np.sum(gammal[:, :-1], 1)
n_B = np.copy(self.B)
num_level = self.B.shape[l]
sum_gamma = 0
a =20
for lev 1in range(num_level): 17/ 28



def viterbi(self, obs_seq):
iy terbi BRI

N = self.A.shape[0]
T = len(obs_seq)
P = np.zeros((N, T))

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

prev_point[:, 0] = 0

P[:, 0] = self.pi * self.B[:, obs_seq[0]]

for t in range(1, T):

for n 1in range(N):

Pln, t] = np.max(P[:, t - 1] * self.A[:, n]) *x self.B[n,
prev_point[n, t] = np.argmax(P[:, t - 1] * self.A[:, n]

return P, prev_point
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def build_path(self, obs_seq):
"""return the optimal path"""
P, prev_point = self.viterbi(obs_seq)
T = len(obs_seq)
opt_path = np.zeros(T)
last_state = np.argmax(P[:, T-1])
opt_path[T-1] = last_state
for t in reversed(range(T-1)):

opt_path[t] = prev_point[int(opt_path[t+1]), t+1]

last_path = reversed(opt_path)
return last_path
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