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def print_result(i, p, q):
[print(list(x)[@]) for x in 1]
print("output: %f, correct: %d" % (p, q))

<

def print _result(i,p, al:
| =[]
for | in range(len(i)]:
| cappend(float(i[j]))
print ()
print(Toutput: %f, correct: %d” % (p , gl
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« FE 100 EIZERE. 500 EBICEZFEEZRRTLTNNS (L),

cFEERIMFENRDDE., 100BENETND
traimng0, train loss: 2.729468%7e+0]
sccuracy 0.000000 wuiput: 2,947, corrach:
tramngl00, train loss: 8.6003831e-01 (1.0, 1.0, 1.0, 1[] 1.0
train#200, train loss: 7.782108e-02 output: 8.004877. correct:
train#a00, train loss: 1.349167e-01 [1.0, 0.0, 1.0, 0.0, 0.0,
train#400, train loss: 7.798133e-07 output: 3.9883%24, correct:
train#bl0, train loss: 1.288390e-01 [1.0, 0.0, 0.0, 0.0, 1.0,
accuracy 0.000000 output: 4.983786, correct:
traindf00, train loss: 7.182720e-02 (0.0, 1.0, 0.0, 1.0, 1.0,
traind700, train loss: 4.385892e-02 output: 5.969279, correct:
traind800, train loss: 7.584190e-02 Lo, 1.0, 1.0, 1.0, 1.0,

, ’ , B output: B8.074487, correct:
tramnf900, train loss: Z.2289058e-0% (0.0, 0.0, 0.0, 1.0, 1.0,
tram#1000, train loss: 2.8b4447e-07 output: B6.013995 . correct:
accuracy J.060000 [0.0, 1.0, 1.0, 1.0, 1.0,
tramng1100, train loss: 4.982641e-02 output: 5.977817, correct:
trainf1200, train loss: 2.626819%e-02 [0.0, 1.0, 0.0, 1.0, 0.0,
train#1300, train loss: 4.285531e-03 output: 5.9/8311, correct:
train#1400, train loss: 5.666B41e-02 | [Bccuracy U.8/000U

b RR(R).
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num of input nodes = |
num_of hidden nodes = S0
num of output nodes = |

length_of sequences = 10

num of ftraining epochs = 1000
size of mini _batch = 100

num of prediction epochs = 100
learning rate = 0.0]

forget bias = 0.8

num_of_sample = 1000
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e num_of input_nodes: A f1[@/—F#

* num_of_hidden_nodes: [Ef&/—F#k

e num_of_output_nodes: H A& /—K#k

* length_of sequences: train,test7T—2 M X It

e num_of _training_epochs: (BFR &L EL TIX)FE A%

* num_of_prediction_epochs: (R &L EL TlE)test T—A DAL

e learning_rate: FE 3

» forget_bias: FIIFFRFIREFF D TR DIRREZ R ST (REDTIA4ILREL.0)
* num_of_sample: trainT—3 D {E %k
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def create data(nb of samples, sequence len):
X = np.zeros((nb_of samples, sequence len))
for row_idx in range(nb of samples):
Klrow idx, :] = np.around(np.random.rand(sequence len)).astype(int)
¥ Create the targets for each seguence
t = np.sum(X, axis=1)
return X, t

(1. 0. 0. 0. 0. 1. 0. 0. 0. 1.]

[ 1. 0. 1. 0. 1. 0. 0. 0. 1. 0.]

L1101 T 10000 0. Vs g 6 6 5. 40 7.0 3. 4 4 5. 1. 7. 6. 5. 4 4
(1.0 1. 1. 00 1.0 0.0 1. 1.] 6. 4. 4. 5. 3. 8 3. 5. 5. 4. 3. 2. 5 5 7. 6. 3. 4.
(1. 0. 1. 1. 1. 0. 0. 1. 0. 0.] 3. 6. 4. 1. 8 5. 4. 5. 6. 4. 4. 5 6. 7. 7. 3. 8. 4
[0. 0. 1. 0. 1. 1. 0. 0. 0. 1.] 4. 5. 3. 7. 5. 7. 7. 5. 6. 3. 4. B. 4 5. 5. 3. 1. 4
(1. 1. 1. 1. 0. 1. 0. 1. 0. 1.] 6. 3. 3. 2. 4. 5. 7. 5. 7. 2. 8 7. 6. 6. 4. 5 1. 5.
[0. 0. 0. 1. 0. 0. 1. 1. 0. 0.] 4. K, 4. 3. bH. 7. 3. 9. 4. 3.]

(0. 0. 0. 0. 1. 0. 1. 0. 1. 1.]

(0. 1. 0. 0. 1. 0. 1. 0., 0. 1.]

C1. 1. 1. 0. 1. 0. 1. 0. 0., 0.]

[0 1 0 0 0 0 0 0 0 0f7




11
hi_, h
N/

"5—1 /"i_l

¥

)
Input
gate

Output
gate

RNNH2 T )La—K(LSTME) =
— 1= . \‘ ! x /E>
he 7] Input %
I
modulation
gate
Forget gate
. LSTMJEO)E“‘E-r 7\
=] aX Al o hizy hy
def inference(input ph, istate ph):
with tf.name scope(” inference”) as scope:
weightl var = tf.Variable(tf.truncated normal(
[num_of input nodes, num of hidden nodes], stddev=0.1), name="weightl")
weight? var = tf.Variable(tf.truncated normal (
[num_of hidden_nodes, num_of output nodes], stddev=0.1), name="weightZ")
biasl wvar = tf.Variable(tf.truncated normal ([num _of hidden nodes], stddev=0.1), name="bias]")
bias? var = tf.Variable(tf.truncated normal ([num_of output nodes], stddev=0.1), name="biasZ?")
inl = tf.transpose(input ph, [1, 0, 2])
inZ = tf.reshapel(inl, [-1, num _of input nodes])
ind = tf.matmul (inZ, weightl var) + biasl var
ind = tf.split(0, length of sequences, in3)
cell = tf.nn.rnn_cel|.BasicLSTMCell(
num_of hidden nodes, forget bias=forget bias, state is tuple=False)
rnn_output, states op = tf.nn.ron(cell, ind, initial state=istate ph)
output op = tf.matmul (rnn_output[-1], weight? var) + bias? var

# Add summary ops to coflect data

wl hist = tf. histogram summary(“weights1", weightl var)

wZ hist = tf.histogram summary(“weights2", weightZ var)

bl hist = tf.histogram summary("biasesl”, biasl var)

bZ? hist = tf.histogram_summary( biases2”, bias? var)
output_hist = tf.histogram summary({ output”™, output _op)
results = [weightl var, weight2 wvar, biasl var, bias2 var]
return output op, states op, results

l
h;
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def loss(output op, supervisor ph):
with tf.name scope(” loss”) as scope:
square_error = tf.reduce mean(tf.sgquare(output op - supervisor _ph))
loss_op = square_error
tf.scalar summary (" loss”, loss op)
return loss op

RMS[x]= \/ﬁZ{L
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pred dict = {
input_ph:

istate ph:
1

=[]

print (1)
print(“output:
if prints:

inputs,
supervisor _ph:

for | in rangellen(i)
| .append(float (il

Wt

def calc accuracy(output op, prints=False):
inputs, ts = make prediction{num of prediction epochs)

ts,

np.zeros( (num of prediction epochs, num of hidden nodes * 2)),

def print result(i,p, g):

i)
i1))

output= sess.run([output op], feed dict=pred dict)

correct: %d” % (p , q))

[print result(i,p, aq)

for I, p, g in zip(inputs,output[0], ts)]

opt =|abs(output - ts)[0]

return output

total = sum([T 1t x[U] <
print(“accuracy %" % (total/Tloat(len(t=s)])))

.05 else 0 for x in opt])
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def get batch(batch size, X, t):
rnum = [random.randint(0, len(X) - 1) for x in range(batch size)]
xs = np.array([[[y] for v in list(X[r])] for r in rnum])

ts = np.array([[t[r]] for r in rnum])
return xs, ts
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random.seed(0)
ne. random.seed(0)
tf.set _random seed(0)

optimizer = tf.train.GradientDescentOpt imizer(learning ratezlearning rate)
K, t = create_data(num_of_sample, length_of seauences)

with tf.Graph().as_defaul t():
input_ph = tf.placeholder(tf.f loat32, [None, lensth_of sequences, num_of_input_nodes], name= " input”)

supervisor_ph = tf.placeholder(tf.f loat32, [None, num_of output _nodes], name="supervisor”)

output_op, states_op, datas_op = inference(input_ph, istate_ph)
loss_op = loss(output_op, supervisor_ph)
training_op = training(loss_op)

summary_op = tf.mergze_all_summaries()
init = tf.initialize_all_variables()
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with tf.Session() as sess
saver = tf.train.Saver()
sunmary_writer = tf.train.Summarylriter("/tmo/tensorf low_log”, graph=sess.
sess. run(init)
for epoch in range(rim of training epache):
inputs, supervisors = get batch(size of mini_batch, X, t)l
train_dict = {
input _ph: inputs,
supervisor_ph: supervisors,
istate_ph: ne.zeros((size_of _mini_batch, num_of_hidden_nodes *
]
sess.run{training_op, feed_dict=train_dict)
if (epoch) ¥ 100 == (:
summa ry str, train_loss = sess. rJn([sunmarv _op, loss_op], feed_dic
print("trainf¥d, train loss: %" % (epoch, train_loss))
summary_wr|ter.add_summarv(summary_str. epoch)
if (epoch) % 501 0:
calc_accuracy (output_op)
calc_accuracy(output _op, prints=1rue)
datas = sess. run(datas_op)
saver.save(sess, model.ckpt ")

graph)

2)),

t=train_dict)
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* http://tensorflow.classcat.com/2016/03/21/rnn-2-lang-
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