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NEURONS AND SYNAPSES * SOCIAL AND SOLITARY WORMS
This wiring diagram shows more than 4,500 Most worms in nature congregate in
of the 8,000 neuron-to-neuron connections, clumps, a behavior controlled by two
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or synapses, in the worm'’s nervous system. %i E 0) C E I 'j: 'g_ N 't 0) *$ :'f\l 0) neurons called RMG, one of which is
Each dot represents a single neuron: I ‘7. . e a nce A N (= highlighted at left.
@ SENSORY NEURONS (=) += N RMG combines information from

detect external stimuli NI 75\ 75\ -2 z L \ é e 0) E z Y é several sensory neurons, also

L o

@ CONNECTOR NEURONS ® highlighted, and then signals the

relay signals o 02 o : x “ worm’s muscles to move toward
@ MOTOR NEURONS ° Q 1 ,‘ 2 / o nearby worms if conditions are nght.
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control muscle movement But if a specific gene in RMG is

Y activated, as it is in many laboratory
worms, the worm will switch to more
o solitary behavior.
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FOLLOWING NEURONS
Six neurons highlighted )
in the diagram are .
shown below. Most &
neurons are located in
the head, though some, ‘
like AVA, run the length
of the worm'’s body.

NEURON: URX ASH and ADL ASK RMG
Senses oxygen Sense poisons and other Senses food signals and detects Hub of a network of neurons
in the environment noxious stimuli sex pheromones from other worms that controls social behavior

Mouth .
Pharynx SO0 NN AR S
3 - _ ~—_ " A U4 -
NEURON: AVA Intestine == 4 4 4 S
Coordinates backward body motion Gonad Gonad 37500 inch

Uterus (in hermaphrodites)
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Chris Olah "Understanding LSTM Networks"
http://colah.qgithub.io/posts/2015-08-Understanding-LSTMs/
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Torch7TODNNEY a2 — )LD ECH B I
. All major deep learning frameworks use modules (inspired by SN/Lush, 1991)

. Torch7, Theano, TensorFlow.... -- sizes
ninput = 28*28 -- e.g. for MNIST
nhiddenl = 1000
C(X.Y,0) noutput = 10
T -- network module
NegativelogLikelihood net = nn.Sequential()] <€ DNN
’ ’ net:add(nn.Linear(ninput, nhidden))
net:add(nn.Threshold())
LogS;ftMax _'g-vnet:add(nn.Linear(nhidden, noutput))
Salhear & ——:, net:add(nn.LogSoftMax()))
) ,’ -- cost module
Ri:U / cost = nn.ClassNLLCriterion()
w1,B1Linear -- get a training sample
input = trainingset.data[k]
target = trainingset. labels[k]

. X Y -- run through the model
input Label output = net:forward(input)

c = cost:forward(output, target)




TensorFIoOW TOHODNNEY 12— )LD EE k451

# Hidden 1
with tf.name_scope('hidden1’):
weights = tf.Variable(
tf.truncated_normal([IMAGE_PIXELS, hiddenl_units],
stddev=1.0 / math.sqrt(float(IMAGE_PIXELS))),
name="'weights')
biases = tf.Variable(tf.zeros([hidden1_units]),
name="'biases')
hiddenl = tf.nn.relu(tf.matmul(images, weights) + biases)
# Hidden 2
with tf.name_scope('hidden2'):
weights = tf.Variable(
tf.truncated_normal([hiddenl_units, hidden2_units],
stddev=1.0 / math.sqgrt(float(hiddenl_units))),
name="'weights')
biases = tf.Variable( tf.zeros([hidden2_units]),
name="'biases')
hidden2 = tf.nn.relu(tf.matmul(hiddenl1, weights) + biases)
# Linear
DNN-E>2—/)LAY, (X -W+b) DEZE
LTWBEIE, BTEICHEZETES,
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TUoIINDZD (FEE)

PRS2 . & U E S PythonTD %L

0 ANTG—(KRESDH) s = 483

1 NIRIL(RESLRAE) v =[1.1, 2.2, 3.3]

2 175 (BFDOT—T)I) m = [[1, 2, 3], [4, 5, 6], [7, 8, 9]]

3 33 9L t = [[[2], [4], [6]], [[8], [10], [12]], [[14],

[16], [18]]]

n Nn-Tensor




T JILDHZ

O TensorFIowD R Fa AT, TUoVILDORTHEEER T
DDIZ.F00 . . REBD=2ZRL\5,

Rank Shape DIEIEO Example
number
0 [] 0-D A 0-D tensor. A scalar.
1 [DO] 1-D A 1-D tensor with shape [5].
2 [DO, D1] 2-D A 2-D tensor with shape [3, 4].
3 [DO, D1, D2] 3-D A 3-D tensor with shape [1, 4, 3].

n [DO, D1, ... Dn] n-D A tensor with shape [DO, D1, ... Dn].
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Convolutional Neural Network
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10 labels

50,000 training images, each image is tiny: 32x32
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