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Why deep learning
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GPU vs CPU

ms ms ms
GTX670 GTX680 GTX770
1467  15.22 12.96
3.03 2.72 2.25
4.19 3.60 3.10
1243 1299 9.15
37.21 34.74 31.30
8.56 8.80 3.13
210 2.03 235
16.13  16.50 18.37
6.16 6.07 5.93
1.45 1.43 1.10
1.22 1.25 1.20
1.23 1.20 0.80

40

ms
Titan X-M Algorithm sstting
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146 100

7.52

1.89

0.73 4

0.73 4
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ALL NUMBERS IN [n millisecends (ms) ms ms ms ms
Intel i2600k (3.4GHz) Intel Xeon ES620 (2.4GI Intel Xeon E5-1650 v3 GTX560 GTXS570
matchTemplate 424.0 673.0 185.3 19.80 16.31
minMaxLac 531.0 2525 15.1 3.72 2.49
remap 91.0 167.8 20.1 5.70 3.25
dft 561.0 945.0 121.8 19.01 14.07
cornerHarris 317.0 5120 228.4 71.88 4799
integral 13.3 27.2 6.5 14.54 7.93
norm 726 100.7 15.1 3.23 2.20
meanShift 1395.0 1163.0 1179.7 44 21 23.63
BruteForceMatcher 169.3 2699 70.9 13.70 7.20
magnitude 16.4 27.8 13.4 2.60 1.56
add 13.0 22.0 11.9 2.03 1.39
log 36.7 55.9 8.8 2.88 1.61
1 hecnum - o 0. Y ® -l®
cvtColor 5/7.9 UB. 5.0 .34 .24
erode 18.8 36.2 11.3 18.25 10.06
threshold 9.6 158 4.4 1.81 0.99
pow 53.0 89.4 10.3 1.55 1.14
projectPoints 7.3 1.6 5.9 0.50 0.47
solvePnPRansac 2542.0 3821.0 123.94 120.70
GaussianBlur 58.5 89.2 484 18.43 9.35
filter2D 493.8 866.0 1740 126.50 B85.34
pyrDown 2.7 45 2.1 0.60 0.38
pyrUp 9.9 23.1 7.2 2.92 1.65
equializeHist 11.0 20.7 3.2 3.17 1.62
reduce 4.2 8.2 21 0.84 0.55
AVERAGE (ms) 277.2 3744 8B8.9 196 141
SPEEDUP 1.0 0.7 3.1 14.2 196
IEIER: hito://Iwww.timzaman.com/2012 NCV-QgpU- -performance-com

.54 B4 30
8.84 8.74 22.20
0.86 0.89 0.82
0.80 0.83 0.74
0.23 0.25 0.38
116.90 172.10  149.70
1310  11.07 7.60
5718 5508 68.30
0.29 0.29 0.36
1.13 1.12 1.00
2.22 2.16 1.69
0.59 0.58 0.26
12.2 14.1 14.0
22.8 19.7 19.8
rison


http://www.timzaman.com/2012/05/opencv-gpu-cuda-performance-comparison/

[TL
&
o~
ua
NI

GPU BIAK

- TSR, BEHY GPUBEE

o IR IIS (Nvidia, CUDA, cuDNN)

e B7F/\(8G, 12G)

» MINTFFE N RS




-

RS

ubuntu 16.04
Xeon E5-2620 CPU X2
SK DDR4-R-ECC 16G X4
Ak GTX 1070 X4
AT X4
480G
£/ Z10PE-D8 WS

fnE 1000W




w

\ " . ﬂf\l\w

GEFORCE*BTX 107!

EFORCE'E"




N == |¥‘|\_M;::

RIS >

o (Calffe
e [ensorklow
e Jorch

e [Theano

e Paddle




Caffe

Deep learning framework
by BAIR

Created by
Yangging Jia
Lead Developer
Evan Shelhamer

View On GitHub

Caffe

Caffe is a deep learning framework made with expression, speed, and modularity in mind. It is
developed by Berkeley Al Research (BAIR) and by community contributors. Yangging Jia created the
project during his PhD at UC Berkeley. Caffe is released under the BSD 2-Clause license.

Check out our web image classification demo!

Why Caffe?

Expressive architecture encourages application and innovation. Models and optimization are
defined by configuration without hard-coding. Switch between CPU and GPU by setting a single flag
to train on a GPU machine then deploy to commodity clusters or mobile devices.

Extensible code fosters active development. In Caffe’s first year, it has been forked by over 1,000
developers and had many significant changes contributed back. Thanks to these contributors the
framework tracks the state-of-the-art in both code and models.

Speed makes Caffe perfect for research experiments and industry deployment. Caffe can process
over 60M images per day with a single NVIDIA K40 GPU*. That's 1 ms/image for inference and 4
ms/image for learning and more recent library versions and hardware are faster still. We believe
that Caffe is among the fastest convnet implementations available.

Community: Caffe already powers academic research projects, startup prototypes, and even large-
scale industrial applications in vision, speech, and multimedia. Join our community of brewers on
the caffe-users group and Github.

* With the ILSVRC2012-winning SuperVision model and prefetching 10.
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http://caffe.berkeleyvision.org/model_zoo.html
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tensorflow / tensorflow ® Watch~ 5,471 +# Unstar = 61,223 YFork 29,429

TensorFlow

Linux CPU Linux GPU Mac 0S CPU Windows CPU Android

build passing build passing build passing build passing build passing

TensorFlow is an open source software library for numerical computation using data flow graphs. Nodes in the graph
represent mathematical operations, while the graph edges represent the multidimensional data arrays (tensors) that
flow between them. This flexible architecture lets you deploy computation to one or more CPUs or GPUs in a desktop,
server, or mobile device without rewriting code. TensorFlow also includes TensorBoard, a data visualization toolkit.

TensorFlow was originally developed by researchers and engineers working on the Google Brain team within Google's
Machine Intelligence research organization for the purposes of conducting machine learning and deep neural
networks research. The system is general enough to be applicable in a wide variety of other domains, as well.
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https://github.com/BVLC/caffe/wiki/Model-Zoo

f=A - DL AlexNet 9451
models/bvlc_alexnet/train_val.prototxt

(EPETIN

name: "AlexNet"
Layer {

alsli

name: "AlexNet"

type: "Data” include {
PP (I e | phase: TRAIN

top: "label” }

include { transform_param {
phase: TRAIN mirror: true

} crop_size: 227

transform_param { mean_value: 104
mirror: true mean_value: 117
crop_size: 227 mean_value: 123
mean_value: 104
mean_value: 117

- image_data_param {
mean_value: 123

source: "/home/dataZ/train.txt
batch_size: 256

i J
uata_oaram”;- P e shuffle: true
o i genec/crain ‘ ' -
source: “/imagenet/train_Ln new_height: 256

batch_size: 256 new_width: 256
backend: LMDB
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models/bvlc_alexnet/train_val.prototxt
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layer {

name: "fc8"

type: "InnerProduct’

pbottom: "fc7"

top: "fc&"

param {
Llr_mult: 1
decay_mult: 1

>

param {
Lr_mult:
decay_mult:

type: "gaussian”
std: 0.01

bias_filler {
type: "constant”
value: 0

layer {
name: "fc8"
"InnerProduct”

bottom: "fc7"

top: "fc&"

param i
lr_mult: 1
decay_mult: 1

param {
Lr_mult: Z
decay_mult: @

)

bras_filler {
type: "constant”
value: 9
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models/bvlc_alexnet/solver.prototxt

net: "models/bvic_alexnet/train_val.prototxt"
test_iter: 1000

test_interval: 1000

base_Ir: 0.01

Ir_policy: "step”

gamma: 0.1

stepsize: 100000

display: 20

momentum: 0.9

weight_decay: 0.0005

max_iter: 100000
snapshot_prefix: "'models/alexnet’

> caffe train -solver solver.prototxt -gpu O
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> caffe test -model models/bvic_alexnet/train_val.prototxt -weights models/
alexnet_iter_10000.caffemodel -gpu O -iterations 100




python 3 ®

# load the model

net = caffe.Net('models/bvic_reference_alexnet/deploy.prototxt’,
'models/alexnet_iter_10000.caffemodel’,
caffe. TEST)

# load input and configure preprocessing

transformer = caffe.io.Transformer({'data’. net.blobs|['data'].data.shape})

transformer.set_mean('data’, np.load('python/caffe/imagenet/ilsvrc_2012_mean.npy').mean(1).mean(1))
transformer.set_transpose('data’, (2,0,1))

transformer.set_channel_swap('data’, (2,1,0))

transformer.set_raw_scale('data’, 255.0)

# since we classify only one image, we change batch size from 10 to 1
net.blobs['data'].reshape(1,3,227,227)

# load the image in the data layer
im = caffe.io.load_image('examples/images/cat.jpg’)
net.blobs['data’].data][...] = transformer.preprocess('data’, im)

# compute
out = net.forward()

# out = net.forward_all(data=np.asarray([transformer.preprocess('data’, im)]))

# predicted predicted class
print out['prob'].argmax()
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> caffe train -solver solver.prototxt -gpu O -weights
pretrained.caffemodel
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> caffe train -solver solver.prototxt -gpu 0,1,2,3
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https://github.com/aleju/imgaug
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Pillow-SIMD #1# PIL
export CUDA_VISIBLE_DEVICES=0,
XN S IR S)

batch_size

4 Neural Networks:
M Tricks of the Trade

base_Ir, weight_decay #8215
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- try again, again and again!
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o BRI (Object Detection)

e R-CNN, Fast R-CNN, Faster R-CNN ...
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