Convolutional Neural Network

With Metal & Swift



We have to install some package first

Step 1 install Anaconda

Step 2 type “pip install tensorflow” on terminal

Step 3 type “pip install keras” on terminal

® @ vickykuo — pip install tznsorflow — 80x24

Last legie: Sat Aar 21 13:26:37 an consc e
quopznyude MEP:- vickykucS inocrt tersorxflcw
-bach: Zmport: commanc nct tourd
guap ayude=MBP:~ vickykacS inoort keras
bash: Zmport: commanc nct fourd
guopinyude-MEP:~ vickykicS install tenscrflow
usage: asial’ [=aCeoSsv] [-B suff <] =7 Fags) [-g group! [=m mode)
[ o owrer] filel FileZ
znstall [-oCedssv] [-B suffx] (-t f_ags] [(-g group. [-m mode]
[=2 owrer] Fi"wl .. 1N ¢ reclory
znstall d [ v] [ g group] | m mede] . o cwner] directory ...
guopinyude-MEP:~ vickykiacS install keras
usaye: _aslall [-oCcoSsv] =B suff_x1 "=7 fZays] [-g groug’ [-m model
[ o owrer] filel FileZ
install [-oCedSsv] [-B suffix] (-t flags) [-g group! [-m mode]
[0 owrer] FiZed ... F_leN cv_oreclory

znstall d [ v] [ georou m mcde o cwner] directory ...
guopinyude-MEP:~ vickykiacS|pio Install tensorflow

Collect_ny Lenscillow
Jownloacing Nttos://files.pythorhostec.oxrg/packeges/é4/€a/cB6B17270728cdc2ac3?2
T4B35caC04ECcH4TGELDEARETITH5G32c817913b34, tenscrflow-1.7 . 8-cp36-Ccp3bm-macosx_18_
1_xB86_C4.whl (4C.3MB)
°7% | | 45.3ME ?.3ME/s cto 0:00:01

a @ 2 vickykun — -bash — 80x24
Uninstalling bdlpach-Z.1.2:
Successfully aninstalled bleach-2.2.2

SuccwessTally insta” led absl-oy-A.2.2 astor-0.6.7 bleach=-1.5.0 gus(=A.2.0 grpeio-
1.17.08 hitwl51ib-0.9999996 markdown=2.6.1% protchuf=3.6.2. post1 tensorboard=-1.7 .8
tensorflown-1.7.0 termcolor-1.1.80

qucpinyude MBF:- vickykucS|pip insta_l keres|
Col.lecting keras

Lownloading httoe://files.oythonhceted.org/packages/baféb/etart 762bB695eCH6263
66E4E1RT3D396TCCB8OToCObPEA7B8ALDCS3DESEAS, eras~-2. . 5-py2.py3-n0ne-any.Ahl (334ZKE
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Recuirmenl alrvady satisCied: mmpy>=2.9.1 in Sanasconda3/" ih/python? 6/ tLe—-pac
bages (from keras)

Recuirenent already satisfied: pyyam. 27 /anaccncald/flib/python3.4/site-packages
(from keras!

Necuirenent alrcady satisfied: scipy»=0.24 in /araconda3d/l:=k,/oython3.6/31tz peck
aqcs (from keras)

Hecuiranent already satistied: eix»=1.9.8 in fanaconda3d/Llib/pytnond.&/s_te-packa
ges (from kerss)

Installing collected packages: keras

Successtally installed keras-2.1.5




After the installation step we can run the train code

on the python which can be exported into Caffe.

@ Spyder (Python 3.6)
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J from _ future_ isport print_function

P Amport keras

keras.Satasets ort anist
keras.models isport Sequential

12 keras. layers isport Dense, Oropout
13 from keras.optinizers import MMSprop

14 from keras.utils Ssport sp utils

15 Datch_sire » 128
17 nem_classes = 10
18 epochs = 20

Dix_train, y_traln), [x_test, y test) = mnist.load _datal)

23 x_trals » x_traln.reshape( 60000, 784)
§x_Test = x_test.reshape(l00e, T84)
X_trals = x_traln.astype('? t32')
X_Test » x_test.aslypel '’ )
2l x_trals /= 255
i x_test /= 255
intix_train.shagele), “tral ples')
printix_test.shape([®], 'test - )

Jy_trals = np_utils.to_categarically_train, num_classes)
fy_test = mp_utils.to_categorically_test, num_classes)

medel = Sequentiall)

sedel. add(Dense( 512, activations . Anput_shapes(7?
: model. . add(Dropout(0.2))
”nodcl 3dd(Dense(S512, activationsre N

42 medel.20d(Dropeut(8.2))
41 medel. . add(Dense( 10, activations fsax*))

43 medel. summary()

45 model . complile{loss~ L trogy’,
¢ oprs !ucr-N'Sc"o
4 metricss| ]|

49 history = model.fit(x_traln, y_train,
2 batch_si xe-ba’c" _size,
verbe
. valis o'_ona-.-_teﬂ, y_test))
1 score = model.evaluatel(x_test, y_test, verdbosesd)
A 2 I FANE

o0 Vanatie exzhorer
‘ F P 4 a
Nare A Tyoe S Vaue
batch_size int 1 128
epachs int 1 n
nua_classes int 1 b
elo File exgiorer
o0 e Cerdoe
B o Conscleta | - -

bRt 4 e
19009 test samples

Layer (type)

(None, 19
dropout S (Dropowt) (None, 312) 2
dense 3 (Derse) (None, 312) 202636
dropout _6 (Dropowt) Nene, 312) »

(None

Total params: 605,796
Traineble params: 049,706
Non-trainabie poarams: @

Train on 6009 samples, validete oo 10099 somples
fpoch 1/1
ROM /6000 (=
- val_acc: 9,.564)

Test loss: @,13525026505505387

Test accuracy: 0.9641

Saving mnist model

WARNING: root ;Keras version 2.1.95 detected. Last version krown to be fully compatible of Keras is 2.1.3 .
WARNING: root: Tensor? low versien 1.7.9 detected. Last version known to be fully compatible is 1.35.90 .

i dense T _Lrput, <keras.engine,topology.ingutiayer object at Bxildacdlte>

: an-sr,:, <keras, Layers.core.Desse object ot Oxl149p45008>

P dense T __activeticon ., <kerss.layers.core.Activaticon cbject at x110e7I100

i dense B, <keras, Layers.core.Desse object ot 01l 40NMR>

:dense B__activation ., <kerss.layers.core.Activation cbject at x1NZB445150>

: dense 9, <keras, Layers.core.Desse object ot @xllde221590>

 dense 9 _activetion , <kerps. layers.core. Activation cbject at xINIBEL5TC0>

= 313 18Bus/step - 1088: 0.2473% - acc: 90,9237 - wal_loss: 9.31%)

SOVhwN—~De

lT| hon console  [JETERRC

Permissions: KW nd-of-ines: LF  [ncoding: UTF-8 Lne: 39 Colums: 41 Memery: 77%




When you save your run test result, it will save into two
different file, one is for your model and the other is for

your training code.

mnist_model.mimodel

echelon.m

my_cal.m

my_rref.m

temp.py




We need to create a new Xcode “project” because we

are going to create a app on mobile.

No Recent Projects

Welcome to Xcode

Vversior 2.2 (9C40kE)

Get started with a playground
Explore new ideas quick y and easiy.

Create a new Xcode project
Create an apg for iPFone, iPad, Mac, Apple Watch or Apple TV.

(\r_/ Clone an existing project
1 Start working o1 somethirg from an SCM repository.

Show tris windcw when Xzcoce launches Open ancther projzct...




We need to pull “CoreML” under this project.

v |5 MNST v [ ranisn 14
) ¢ MNIST Y MNIST
o App e egale sw » A00 e egate.sw (L

B viewContrcharsw 1t B v owContrallor saift

Nar.slurybowrd

Mar staryhoard

B8] Arnsets weassete

5] Aesete XCoesete
T sio'ybocrd = mniat mode lL.mimodel A
S ' Launch Scraern. s leros-d
Z.pis
P Inte.plist

v MNIS T Ieats
o MINISTTesis sw 1

b J MNISTTeete
»| MNISTTests. swift
| Infz.phist Inte.pliat

b . Froducts k. Prodicls




Then we can test our trained model on Swift now.

Trained data in CoreML.

' > j O _¢\Iom: oo domo g l"ums."u:. -~ TIshee urnirg ccras malA gero 2 Fhere S Mhs FI R i P L | = | I
0O 4 8B 2 &4 <& = = 171 H < o B ememuopmn [ erocrnagvrm 5 veatietaeowr s [l veatferaie COy ww ANy v 'S
M ,0,0,2,0,8,0,08,08,0,2L8,253,263,263,263, 263,253,253, 148, 143, 166,253,28] 1 //

s 3,253,253,253,253,253,123,9,9,9,6,0,0,8,0,8,174, 253,253, 253, 253,253,2| 2 //

[ L Venteemsisera= 53,253,253,253,253,253,24%,247,247,16%9,117,117,57,0,0,9,0,9,8,¢,4,6,0 ViewCantralle
"N Malr. siaryheard ,118,123,123,123, 166, 253, 253,263,166, 123,123,41,48,0,0,8,0,9,2,0,3,0,8 r.swift
?.’-S:ﬂhﬂa“ﬂ& ,9,0,0,0,6,0,6,0,0,0,6,0,0,6,6,8,9,9.9.0.0.6,0,0,0,0.0.Q.B.0.0,G;Gra, 3 //

D iseens e,o,e,2,8,d,0,0,0,0,0,2,0,4,0¢,0,6,0,0,2,0,8,2,0,8,0,0,8,0,0,8,0,3,8,0 keras_mnist_d
:"h‘:u lelelglelelele‘elalelelelelelglelglelglglelelelelelalelelele'alelelal emc
'DM“‘ B.e.a.a,e,e,e,e.a,a.B.9,0.6,0,8,0,8.0.a.e.e,a,e,e,a,e.6.9.0.9,0.6] "‘ //
20 & f/ Created by
21 Brett Koonce
22 func mnist_with_keras(inputDstavector:[Int]l) -> () { on &/11/17.
23 puard let input_data = try? MLMultiArray{shape:[784], 6 ff Copyright n
dataType:MLMultiArrayDataType.flosat32) elze { 2817 Brett
24 fatalError("MLMultiarray init barfed") Koonca. All
25 ¥ rights
26 reserved.
77 for i in 1...784 { 7!
28 let data = NSNumber{value: inputDataVector[i - 1]) 8
2 // Qkaance: normslize MNIST inputs heras 9 1mport UIK1t
30 input_datali - 11 = nNSNumber(value: (data.floatvalue/z55.8)) 10 import CoraML
3 } .
0 12 internal class
3 let i = mist_modelInput{inputl: input_data) ViewCantrolle
h r :
35 pusrd let digit_prediction = try? model.prediction(input: i) elsze { ULViewControl
36 fatalError("something went wrong when doing the model prediction ler {
stap") 13
F w»
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Test result will be show on mobile if we have connected.




