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Build more intelligent apps with
machine learning.

Take advantage of Core ML a new foundational machine learning framework
used across Apple products, including Siri, Camera, and QuickType. Core ML
delivers blazingly fast performance with easy integration of machine learning
models enabling you to build apps with intelligent new features using just a
few lines of code.
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Take advantage of Core ML a new foundational machine learning framework
used across Apple products, including Siri, Camera, and QuickType. Core ML
delivers blazingly fast performance with easy integration of machine learning
models enabling you to build apps with intelligent new features using just a
few lines of code.



HEBSAISUFIA

P L —ATD—2B8H%N10S L TEIK KDITEHETSHN TN

3. F¥leld, FBRAHFETILEZFAITDZISV/\—HARS

Nncunsd.
® il : TensorFlow for i0S, OpenCV, Caffe2... C\ﬂff@
T 105

Tensor

P REENRT DD TA—IRIEN S caffer
® Chainer2C(RiE1L) o

® OpenCV DNNGESRi#EL) AlexNetDisafaR[ms]
® 16fHIFLIEL | Chainer2C | OpenCV DNN_
AlexNet
iPhone7Plus 106.9 1663.8

27
13
‘~\_~ 13 13
-
5 _.___/\ -~ -
~
L~ 3 ~o®
- N 3R~ J
: 11 Thike = Db~ |s wl [ exNe
3 13 ST s O > >

5 27 3 i )

dense dense

384 384 256

5 B
~
/“:7/
= [
N/
wn
wn

a5 28 || probs1000

Stride of 4 Max pooling Max pooling Max pooling fc4096a fc1000
fc4096b



GPU#FIAH(Core ML)

P FBEPETINZIOSLTHR CET DL D ICETIINZZER

UTTFIA
® OSSEF)LI>)\—%4 [coremltools| Z#IF

Caffe [ o
[ | €5)
+Ten.sctr

‘ [coremltools] (Cd&DCoreMLT
| FIAV 884 .mImodel (C ZEid

|

|

Core ML Tools

& python

/
l
l
l

N

MLMODEL

Core ML model Core ML




CoreMLhHR—bTB3IL—LT—8 '

Caffe [d-

F8R
€T

mxnet-to-

coremltools
coreml

& python & python

MLMODEL

Core ML model Core ML




CPU#FIH(Chainer2QC)

F Chainer2C(Caffe2C)
® Chainer/CaffeCEZUcRwY bDJ—72% 10S/Android CEMER]EE
IRCEEBI— RICEABEHRIDIEFILIDI/I—4
o AU HILDIBEERES A TS &> — SiRE{Fol g
e CPUDAHFIA

Cafte Caffe2C
< Chainer2C your App

Chainer]

"'.h+.c

param.h engin.c

Chainer2C




Chainer2COi=RE){EFn] g/ B H

E Multithread 16(C KD NEON/BLAS D3NSR 13F FE
® Acceralate (NBPEY(C(ENeondn B (ARM MDSIMDan$) %z F! A
® 32bitiFENVNIEENEZ AL W RCDUVT4HIEST

= 8liFIEE

B CNN ([CEINSEEDRIEE/RR D DSERIETEDET
® CONV + BNODEHIFE(C L SBNHEDA

Your App . [ X

kernel 3

conv. kernels\ input feature maps

Y

C h dalne r2 C GEMM: generic matrix multiplication (=conv. layer computation)

Accelarete (Blas) M T
CPU
o ‘

1
Corel Core2




\>FY—2

F Feam>Y A7 (1Phone8/7) P 25 X (Pad Pro2017)
® AlexNet ® Fast Neural Style Transfer
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» Batch Normalization

® 5x5 conv -> 3x3 conv

® conv4dDfeature mapsz
1024 -> 768[CFIFD

layer no. (1) original NIN (2) 4layers+BN |

1 11x11x96 convl | 11x11x96 convl

2 1x1x96 cccpl_1 | 1x1x96 cccpl_1

3 1x1x96 cccpl 2 | 1x1x96 cccpl 2

4 5x5x256 conv2 |3x3x256 conv2_1

5 1x1x256 cccp2_1 |3x3x256 conv2_2

6 1x1x256 cccp2_2 | 1x1x256 cccp2_1

7 3x3x384 conv3 | 1x1x256 cccp2_2

8 1x1x384 cccp3_1 | 3x3x384 conv3

9 1x1x384 cccp3_2 | 1x1x384 cccp3_1

10 3x3x1024 conv4 | 1x1x384 cccp3_2

11 1x1x1024 cccpd_1| 3x3x768 conv4

12 1xIxN cccpd_2 |1x1x768 cccpd 1

13 avg. pool 1x1xN cccpd 2

14 softmax avg. pool

15 softmax
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| computation 1.1Billion 1.2Billion
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Fast Neural Style Transfer
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Reflection Padding (40x40)
9x9x32 conv, stride 1
3x3x64 conv, stride 2
3x3x128 conv, stride 2

Residual block, 128 filters

Residual block, 128 filters
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Tanno, R., Ege, T. and Yanai, K.: DeepCalorieCam: An iOS App for Dish
Detection and Calorie Estimation, Proc. of International Workshop on
Multimedia Assisted Dietary Management (MADIMA) (2017)
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Layers

List of Torch7 layers that can be converted into their CoreML equivalent:

. Sequential

. ConcatTable

. SpatialConvolution

. ELU

. ReLU

. SpatialBatchNormalization
. |dentity

. CAddTable

. SpatialFullConvolution
. SpatialSoftMax

. SpatialMaxPooling

. SpatialAveragePooling
. View

. Linear

. Tanh

. MulConstant

. SpatialZeroPadding
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[Nakamura et al, ICDAR, 2017]
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NNVM Compiler: Open Compiler for Al

Frameworks

: ZKMicrosoft&KFacebookld9 A 78 (R ih
FefE) . ALCATZNRE) B E N TL—L
} T—IBDAA Y FERHEIZTEDLIIC
———  Supported ' Neural Network Exchange (ONNX) |
....... Work in progress (https://www.msn.com/ja-

jp/news/techandscience/microsoft%E3%81

%A8facebook%E3%80%81a1%E9%96%8
E7%29%BA%E8%80%85%E5%90%9
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7%E3%82%AF%E3%83%88%E3%80%8
Connx%E3%80%8D/ar-AArtKDy M 55|
)

[NNVM Compiler: Open Compiler for Al Frameworks, 2017/10/6](http://www.tvmlang.org/2017/10/06/nnvm-compiler-
announcement.htmlm 55| F)
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ONNX: Open Neural Network Exchange
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F http://araruaru.hatenadiary.com/entry/2017/09/22/1245
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Build more intelligent apps with
machine learning.

Take advantage of Core ML a new foundational machine learning framework
used across Apple products, including Siri, Camera, and QuickType. Core ML
delivers blazingly fast performance with easy integration of machine learning
models enabling you to build apps with intelligent new features using just a
few lines of code.
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Build more intelligent apps with
machine learning.

Take advantage of Core ML a new foundational machine learning framework

used across Apple products, including Siri, Camera, and QuickType. Core ML

delivers blazingly fast performance with easy integration of machine learning
models enabling you to build apps with intelligent new features using just a

few lines of code.
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