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RelLU

. Rectifying Linear Unit (ReLU)

max (0, x)
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input layer had mean 0.001800 and std 1.001311

l80)g @ gl (,o3)\sBs £¢5)9 150

hidden layer 1 had mean 0.001198 and std ©.627953
hidden layer 2 had mean -06.600175 and std 0.486051 [Gloret et al., 2010] )_a 5‘ 3 LSQQ ‘ ’3 ]
hidden layer 3 had mean 0.000055 and std 0.407723 i3 ‘) (.)4)
hidden layer 4 had mean -0.000306 and std ©.357108
hidden layer 5 had mean 0.000142 and std ©.320917
hidden layer 6 had mean -0.000389 and std ©0.292116
hidden layer 7 had mean -0.000228 and std ©0.273387
hidden layer 8 had mean -0.000291 and std 0.254935
hidden layer 9 had mean 0.000361 and std ©.239266
hidden layer 10 had mean 0.000139 and std ©0.228008
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(SLesis ghigel :e)les o5
A

model = init two layer model (32*32%*3, 50, 10) # input size, hidden size, number of classes s . J
e b oo SO L (Jeere j9b 4 O

trainer = ClassifierTrainer()
best model, stats = trainer.train(X train, y train, X val, y val,

model, two layer net, ) § &9 & i
num_epochs=10, reg=0.000001, o (§° bt - 95

update='sgd', learning rate decay=1,

sample batches = True, f M “ S

|learning rate=le-6]| verbose=True) 6 o Ol'i C)" LS‘)" )‘J..Q.a &J o L5'° (5’"”" H
Finished epoch 1 / 10: cost 2.302576, train: 0.080000, val 0.103000, lr 1.000000e-06 (,:’L’ )‘ \a 09&) - :L’ 45 6“\-’9-? O . LQ
Finished epoch 2 / 10: cost 2.302582, train: ©.121000, val 0.124000, 1lr 1.000000e-06 . . . ===
Finished epoch 3 / 10: cost 2.302558, train: 0.119000, val 0.138000, lr 1.000000e-06 . .

Finished epoch 4 / 10: cost 2.302519, train: ©.127000, val 0.151000, lr 1.000000e-06 ..).»Ls u.».&lf )‘)S.- ).c'b )d d..a.a).c’b
Finished epoch 5 / 10: cost 2.302517, train: ©.158000, val 0.171000, lr 1.000000e-06 t .
Finished epoch 6 / 10: cost 2.302518, train: 0.179000, val 0.172000, 1lr 1.000000e-06

Finished epoch 7 / 10: cost 2.302466, train: 0.180000, val 0.176000, lr 1.000000e-06

Finished epoch 8 / 10: cost 2.302452, train: ©.175000, val 0.185000, lr 1.000000e-06

Finished epoch 9 / 10: cost 2.302459, train: 0.206000, val ©.192000, 1lr 1.000000e-06

Finished epoch 10 / 10: cost 2.302420, train: 0.190000, val 0.192000, 1r 1.000000e-06

finished optimization. best validation accuracy: ©.192000 M).Q é’L’ ‘JJL».’ u.u.@ls

/ o o o o o = . -
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R TS

Grid Layout Random Layout

Unimportant parameter

Unimportant parameter

Important parameter Important parameter

[Bergstra and Bengio, 2012] 19y - 598y 1ol 3am - uac slaaSub - Grac S0
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(o) adla s uac AT A v)os |

while
data_batch = dataset.sample_data_batch()
loss = network.forward(data_batch)
dx = network.backward()

X += -learning_rate * dx

ool caals Lol,S : Slay je, 4 oucls
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https://distill.pub/2017/momentum/

# Gradient descent update
X lTearning_rate dx

# Momentum update
v = mu * v - learning_rate dx| # integrate velocity

v # i1ntegrate position

(MU g o) SBlasl + WS 0 &5 1> ol Coow @ aje U mdaw (69, p a5 Cof SO Glgie . SU 8 wad O
AL/ 0 Yeare MU (o po Slaie O
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# Gradient descent update
X lTearning_rate dx

# Momentum update
v = mu * v - learning_rate dx| # integrate velocity

v # i1ntegrate position

Qb oo Gl e m o 4 b S Yo g g Cepn Yo g oe Sy o o A ccinS slacgs o -
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Ve = UVp_q — €V (O [+ Uvi_4)

# Momentum update
v = mu * v — learning_rate * dx # integrate velocity

X v # integrate position 91: — Ht—l _I_ vt
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I EEEE———————...,

Ve = U1 — €Vf(0i_1 + HVe_4) o Grwliol Gl
/> ) p) s, hp Jsezs yob 4
6, =0,_,+v
t t—1 T V¢ Or_1,Vf(OB:_1)
¢t—1 = Ht_l + [.lvt_l :‘39-‘:’5" J-" J—i‘“’"’ Ls'w"ﬁ‘)l" 9 )"-"-*"" )"“-’*"" ‘—i’L’
# Nesterov Momentum update rewrite
Ve = Uvi_q — €VF(dhi1)
v_prev = v
_ vV = mu Y, learning_rate dx
bt = pr—q — UV + (1 + v, J
X mu v_prev (1 mu) Y,
¢e = 0p + pve = T Uv;

=1 — UV + (1 + v,
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AdaGrad gng)
I T,
A gl jo Lol 5 L8 polie Gl o fgemme wlal o 2,0 Lol 3 sun wlide O

# AdaGrad update
cache dx 2

X learning_rate dx (np.sqrt(cache) le-7)

[Duchi et al., 2011] 109y — 5018) 10l sy — cuoc sloatiuhs - Grac spSsk



# AdaGrad update
dx 2

learning_rate

cache
X

dx

AdaGrad (ng)

(np.sqrt(cache) le-7)
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# AdaGrad update
dx 2

learning_rate

cache
X

dx

AdaGrad (ng)

Sl oo BT 4 (5,550l 5 sl Vs oo ke Ky o 0

(np.sqrt(cache) le-7)
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RMSProp ¢wo)

L I,

# AdaGrad update
cache dx 2
X lTearning_rate dx (np.sqgrt(cache) le-7)

# RMSProp update

cache decay_rate cache @1 decay_rate) dx

X lTearning_rate dx (np.sqrt(cache) le-7)

[Tieleman and Hinton, 2012] 109 — (5q18) oL saw — (yac slaatud - Gaac spSsL



RMSProb g AdaGrad (slajbe)

sgd

nag
adagrad
—— adadelta
rmsprop

momentum |]

P 7 A A 4

120

¥~ adagrad
rmsprop
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Adam gvo)

# Adam update

m betal m (1 betal) dx # first moment
v beta? V (1 beta?2) dx 2 # second moment
X lTearning_rate m (np.sqrt(v) le-7)

pyiien ol o & RMSProp g, & aiss o= U O

# RMSProp update
cache decay_rate cache (1 - decay_rate) dx

X learning_rate dx (np.sqrt(cache) le-7)

[Kingma and Ba, 2014] 109y — 5008) ol 3w — uac slaaiad - Gaac spSL



Adam gvo)

xrange(l, big_number):

betal m @t betal) dx
beta2 * v (1 - beta2) dx
m (1 betal
Y, (1 beta?

learning_rate (np.sqrt(vb) le-7)

[Kingma and Ba, 2014] 109y — 5008) ol 3w — uac slaaiad - Gaac spSL
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[Srivastava et al., 2014]



(95003 L8 i
2

p =0.5 # probability of keeping a unit active

def train_step(X):
“?” X contains the data

# forward pass for a 3-layer neural network

H1 = np.maximum(0, np.dot(wl, X) + bl)

Ul = np.random.rand(*Hl.shape) < p # 77rst dropout mask
H1 *= Ul # drop!

H2 = np.maximum(O, np.dot(w2, H1) + b2)
U2 = np.random.rand(*H2.shape) < p # second dropout mask
H2 *= U2 # drop!

out = np.dot(w3, H2) + b3

# backward pass: compute gradients... (not shown)
# perform parameter update... (not shown)

109G — (518) Job 33w — pac (slaaSyd - Gaac SR3sL
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e GROBL Ols) )3 (83005 BAa

(c,5) 11 Al gl 4y 5, Slalme 5l al yo 5 b 1, IS ol s o O

((PBolas Ba> o) o yg,90 den ills oS Js LD

oL 50 B6g)5 ded (o9 Jd b aiST 5,8
b ab ply e, ool (795 (St
e Ghigel oley 5o eye ol e

P = 0.5 5N fcunl e 4z Laugie
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w0

wl

e GROBL Ols) )3 (83005 BAa

(c,5) 11 Al gl 4y 5, Slalme 5l al yo 5 b 1, IS ol s o O

((PBolas Ba> o) o yg,90 den ills oS Js LD

a=w0*x +wl*y

E[a] =74 * (wO*0 + w1*0
wO*0 + wl*y
wO*x + w1*0
wO*X + wl*y)

=% * (2 WwO*X + 2 wl*y)

=% * (WO*x + wl*y)

e QL"} )
ol oley o

;> oo bt p = 0.5
Wb, > B9 mlp ¥ Gwom
Loy sl (o) gal

Jaie b e @l @lps sly <
/0 U"-’."O‘“’-ﬁ'.ﬁ Wb, > @99 ks
sl copb Mo cupid
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e (IO )La) ) (03003 LBda
T 9
def predict(X):
# ensemble forward pass
H1 = np.maximum(0, np.dot(wWl, X) + bl) * p # NOTE: scale the activations

H2 = np.maximum(0, np.dot(W2, H1) + b2) * p # NOTE: scale the activations
out = np.dot(wW3, H2) + b3

e a8 o,loon b g8 den () Ly Oley o O
45 020 i |y by o8 Codlad polie laigs a4 wb cnlple O

S5el ole) ,S o e,p bawgie = i Gle) 40 (29,5 O
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p=20.5
def train_step(X):
“”” X contains the data “””
H1 = np.maximum(0, np.dot(wl, X) + bl)
Ul = np.random.rand(*Hl.shape) < p
H1 *= Ul
H2 = np.maximum(O, np.dot(wW2, H1) + b2)
U2 = np.random.rand(*H2.shape) < p
H2 *= U2
out = np.dot(w3, H2) + b3
def predict(X):
H1 = np.maximum(O, np.dot(wl, X) + bl) |* p

H2 np.maximum(O, np.dot(w2, H1) + b2) * p

out = np.dot(w3, H2) + b3

bowpd apogi (5 werly o

(23003 &3

ool ooy 4o SBolal i

S Oley 4o (sain mlide
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p=0_5 ] - [ |
(23003 &3
def train_step(X):

€633 k63113

X contains the data

LJ9LA1A LS}LMJOQLﬁi

H1 = np.maximum(0, np.dot(wl, X) + bl)
Ul = (np.random.rand(*H1l.shape) < p) / p
H1 *= ul

H2 = np.maximum(O, np.dot(wW2, H1) + b2)
U2 = (np.random.rand(*H2.shape) < p) / p
H2 *= U2

out = np.dot(w3, H2) + b3

Ly 9% (S
def predict(X):

H1 np.maximum(O, np.dot(wl, X) + bl)
H2 np.maximum(O, np.dot(w2, H1) + b2)
out = np.dot(w3, H2) + b3

109¢ — (5q8) P00 33w — uac slaafyds - Gaac RSB
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C3: 1. maps 16@10x10
C1: feature maps S4: f. maps 15@5:{5

INPUT o
S2: 1. maps r C5: layer 76 layer QUTPUT

A3 2
6@ 4}[14
g \\

Full cmrllectlnn Gauaslan connections
Convalutions Subsampling Corvolutions Su haamplmg Full mnna:ﬁnn

[LeNet-5, LeCun 1980] 1My — (s18) ol 3aw — guac slaasud - Grac sPSsb
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Convolutional Layer 2 Fully-Connected

Filter-Weights Layer Output
, (5x5 pixels) Layer Class
Convolutional Layer 1 ¥
HEGEEE M
Inputimage ™ gy weights S EEEEED > °
(28x28 pixels) (5x5 pixels) (14x14 pixels) E E E (7x7 pixels) 9.0 1
EEAS P 0.1 2
?Lﬂlm % %%% 0.0 3
o 4 »
—7— 7 7 . 16 of these ... Figrigri m i i
7217 22 momaes| EEELDD L .
= 7 7 7 FEREOREEE 7= @8 F 0.0 6
E AEEEEm| TEODMAOE os—>D
(16 channels) BN % = (36 channels) 0.0 8
0 0.0 9
- & &
(128 features) (10 features)

[LeNet-5, LeCun 1980] 1094 — (s5qu5) pob saw — (uac slaafuid - Grac PIsL
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fire engine | dead-man's-fingers currant howler monkey
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spider monkey
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Cl:

Calista_Flockhart_0002.jpg Frontalization: 32x11x11x3
Detection & Localization @152X152x3 @142x142
Spatial stream ConvNet
conv1 || conv2 || conv3 || conv4 || conv5 fullé full7 ftmax|
7x7x96 ||5x5x256 || 3x3x512 || 3x3x512 || 3x3x512|| 4096 2048
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I caught this movie on the Sci-Fi channel recently. It actually turned out to be pretty decent as far as B-list horror/suspense films go. Two guys (one naive and one
loud mouthed a **) take a road trip to stop a wedding but have the worst possible luck when a maniac in a freaky, make-shift tank/truck hybrid decides

cat-and-mouse with them. Things are further complicated when they pick up a ridiculously whorish hitchhiker. What makes this film unique is that the
combination of comedy and terror actually work in this movie, unlike so many others. The two guys are likable enough and there are some good chase/suspense
scenes. Nice pacing and comic timing make this movie more than passable for the horror/slasher buff. Definitely worth checking out.

I just saw this on a local independent station in the New York City area. The cast showed promise but when I saw the director, George Cosmatos, I became

And sure enough, it was every bit as bad, every bit as pointless and stupid as every George Cosmotos movie I ever saw. He's like a stupid man’s
Michael Bey — with all the awfulness that accolade promises. There’s no point to the conspiracy. no burning issues that urge the conspirators on. We are left to
ourselves to connect the dots from one bit of graffiti on various walls in the film to the next. Thus, the current budget crisis, the war in Iraq, Islamic extremism, the
fate of social security, 47 million Americans without health care, stagnating wages, and the death of the middle class are all subsumed by the sheer terror of graffiti. A
truly. stunningly idiotic film.

Graphics is far from the best part of the game. This is the number one best TH game in the series. Next to Underground. It deserves strong love. It is an insane
game. There are massive levels, massive unlockable characters... it’s just a massive game. Waste your money on this game. This is the kind of money that is
wasted properly. And even though graphics suck, thats doesn’t make a game good. Actually, the graphics were good at the time. Today the graphics are crap. WHO
CARES? As they say in Canada, This is the fun game, aye. (You get to go to Canada in THPS3) Well, I don’t know if they say that, but they might. who knows. Well,
Canadian people do. Wait a minute, I'm getting off topic. This game rocks. Buy it, play it, enjoy it. love it. It's PURE BRILLIANCE.

Training Testing Training Testing

The first was good and original. T was a not bad horror/comedy movie. So I heard a second one was made and I had to watch it . What really makes this movie work
is Judd Nelson’s character and the sometimes clever script. A pretty good script for a person who wrote the Final films and the di was okay.
Sometimes there’s scenes where it looks like it was filmed using a home video camera with a grainy - look. Great made - for - TV movie. It was worth the rental
and probably worth buying just to get that nice eerie feeling and watch Judd Nelson’s Stanley doing what he does best. I suggest newcomers to watch the first
one before watching the sequel, just so you'll have an idea what Stanley is like and get a little history background.
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A group of young people Two hockey players are fighting A little girl in a pink hat is
playing a game of frisbee. over the puck. blowing bubbles.

A refrigerator filled with lots of
food and drinks.

A herd of elephants walking A close up of a cat laying A red motorcycle parked on the A yellow school bus parked in
across a dry grass field. on a couch. side of the road. a parking lot. . _
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