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Machine learning workflow

Unsupervised Feature extraction

Machine learning Grouping of objects

algorithm '
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Predictive model

Training sct

New Data f

Annotated data )
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TensorFlow E2— 1P EHERIEENE, X1F Python fl C++, BA2F7E CPU #l GPU ERIITE S f, EEXIF

f {EH gRPC #1T7/KFH B, TensorFlow @— 1 IERFHIELR, BRAIERIEE. {FH TensorFlow EE YR

Tensorflow
SRENNE, ROA—EN RS ABRET.

Theano E— T LEBRENE, BRNEANEEREFS, MEESHETEMNML. EXFFE IR

theano
BitE, %8 Python #EOHER T Numpy, Theano A% GPU FI/KEY R

Keras E— 1M EEESENE, L TE?E Theano Fl TensorFlow (BJAEEE) <z b, RFEJLITHRIBHIEEN

FE—THEME, EEHFERITERAN,

Torch & Facebook WA TEEEMFFTAMMESR, miZ1IES< Lua, Torch RUROERITRIHEMEE, ©

(ERERNNTE, BNEBERANRENE, LIS RIMENZAIFRINGT, (Re]AZIHE MEF AT

ABE, BICPUNIGPUSERST, \ o
Caffe FERBIETRE, BAECHENARESR, RERABE, YHEERS, BR%k TER

RREREIE,
mxnet XIFHNFIEEIE Python, R, C++, Julia &, 5 AWS EiEIE mxnet fEAEREZS]

AMI B9, AEFMEBEARRIERY REET],
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Google Tensorflow 515

A AEN 2R HlllZRE CRIME N e, AU EIREENM 1B MR TIERE:

Regularization Regularization rate Problem type

lterations Learning rate Activation
:) “ > 008,801 0.03 v Tanh v None - 0 v Classification v
DATA FEATURES + — 6 HIDDEN LAYERS OUTPUT
Which dataset do Which properties do Test loss 0.084
you want to feed in? h & i & h e + - h & + — Training loss 0.000 \
8 neurons

you want to use?
8 neurons 8 neurons

8 neurons

8 neurons

8 neurons

X2
Ratio of training to
test data: 50% .
e ) X1
Noise: 0 :
o %
Batch size: 10
XX,
—e 2
« w
REGENERATE sin(X,) h
|"| Colors shows o
(X "l data, neuron and F (') :
sin(X,) D, weight values. '
]
)
[ ] Showtestdata [ ] Discretize output

il

————

< < The outputs are
This is the output mixed with
from one neuron. varying weights,
shown by th¢y

Hover to see it
larger.

http://playground.tensorflow.org/

thickness of the
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Openface /&M Torch #1 Python SZELA)— /N TIREEAH & W 25 B FHIR K IR 7 SR Bt

Input Image Detect Transform Cro
e r—L

£ 07 o & L 8 y
e, Yy : " 5 & 44 Il :
W 4 5 —
» 5 ) & > 5 " . ) ~
Green: Detector bounding box
Black: Mean fiducial points
Blue: Detected fiducial points

Deep Neural Network

Representation Clustenng
@ ‘ é Similarity Detection

128D unit hypersphere CIaSS|f|Cat|0n

https://cmusatyalab.github.io/openface/
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Jutil/align-dlib.py ./training_images/ align outerEyesAndNose ./aligned-images/ --size 96

2 FHIEFEER « X kb BRAOE RS BURF s

J/batch-represent/main.lua -outDir ./generated-embeddings/ -data ./aligned-images/

AL S5 ARIRRFEA R 77 K Aw
Jdemos/classifier.py train ./generated-embeddings/

R RIS U P R AS TN 6 QAR I

Jdemos/classifier.py infer ./generated-embeddings/classifier.pkl test_image.jpg
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f#i B docker f#i/AH "

Opentace

localhost:tmp chenaizhen$ docker search openface

NAME DESCRTPTTON STARS QOFFTCTAI AUTOMATED
bamos/openface OpenFace 28 [OK]
harshjv/opentace Face recognition with Google's FaceNet dee... 4 [OK]
elihar/openface Modified version of bamos/openface

nightseas/openface CMU openface with CUDA. [OK]
lilac/openface

wzdf1982/openface openface

uoacer/openface-mass-compare An openface script that runs a REST server

askaditya6l9/openface OpenFace tools and run over custom images
idinteraction/openface

root@37538e999c¢61:/# cd root

root@37538e999c61:~# cd openface/

root@37538e999c61:~/openface# 1s

CONTRIBUTING.md LICENSE

Dockerfile README .md mkdocs.yml opencv-dlib-torch.Dockerfile requirements.txt setup.py

—\‘D/QINIU_
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root@93aed3bla312:~/openface/ML# /root/openface/util/align-dlib.py /root/openface/ML/training_images/ align outerEyesAndNose /root/openface/ML/aligned-images/ --size 96
=== /root/openface/ML/training_images/Pengmama/Pengmama20. jpg ===
/root/openface/ML/training_images/Pengmama/Pengmamal8. jpg ===
/root/openface/ML/training_images/Maoyeye/Maoyeyel5.jpg ===
= /root/openface/ML/training_images/Pengmama/Pengmama8. jpg ===
= /root/openface/ML/training_images/Pengmama/Pengmama3. jpg ===
= /root/openface/ML/training_images/Maoyeye/Maoyeyel.jpg ===
= /root/openface/ML/training_images/Trump/trumpl3.jpg ===
/root/openface/ML/training_images/Maoyeye/Maoyeyeb6.jpg ===
/root/openface/ML/training_images/Trump/trump2.jpg ===
/root/openface/ML/training images/Maoyeye/Maoyeyel0.jpg ===
= /root/openface/ML/training_images/Hillary/Hillaryl9.jpg ===
/root/openface/ML/training_images/Mark/Markl0.jpg ===
/root/openface/ML/training_images/Maoyeye/Maoyeyeld.jpg ===
/root/openface/ML/training_images/Maoyeye/Maoyeyed.jpg ===
/root/openface/ML/training_images/Pengmama/Pengmamaly. jpg ===
/root/openface/ML/training_images/Obama/obamaléd.jpg ===
/root/openface/ML/training_images/Trump/trumpl4.jpg ===
/root/openface/ML/training_images/Maoyeye/Maoyeye5.jpg ==
/root/openface/ML/training_images/Maoyeye/Maoyeyel2. jpg
/root/openface/ML/training_images/Jay/Jayl2.jpg ===
/root/openface/ML/training_images/Obama/obamal®.jpg ===
/root/openface/ML/training_images/Xidada/Xidada3.jpg ===
/root/openface/ML/training_images/Mark/Mark20. jpg ===
== /root/openface/ML/training_images/Hillary/Hillaryl8.jpg ===
= /root/openface/ML/training_images/Maoyeye/Maoyeyel3.jpg
== /root/openface/ML/training_images/Xidada/Xidadal5.jpg ==
= /root/openface/ML/training_images/Mark/Markl2.jpg ===
/root/openface/ML/training_images/Hillary/Hillary8.jpg =
= /root/openface/ML/training_images/Xidada/Xidada9.jpg ===
= /root/openface/ML/training_images/Jay/Jayl.jpg ===
/root/openface/ML/training_images/Xidada/Xidada4.jpg ===
/root/openface/ML/training_images/Maoyeye/Maoyeyel8.jpg =
/root/openface/ML/training_images/Maoyeye/Maoyeyell.jpg =
/root/openface/ML/training_images/Mark/Markl4. jpg ===
/root/openface/ML/training_images/Trump/trump6.jpg ===
/root/openface/ML/training_images/Obama/obamad.png ===
/root/openface/ML/training_images/Hillary/Hillaryl6.jpg =
/root/openface/ML/training_images/Xidada/Xidadal9. jpg ===
/root/openface/ML/training_images/Xidada/Xidadal2.jpg ===
/root/openface/ML/training images/Trump/trumpl8.jpg ===
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root@93aed3bla3l2:~/openface/ML# /root/openface/batch-represent/main.lua -outDir /root/openface/ML/generated-embeddings/ -data /root/openface/ML/aligned-images/
{

data

imgDim : 96

model

device : 1

outDir

cache

cuda

batchSize : 50
}
/root/openface/ML/aligned-images/
cache lotation: /root/openface/ML/aligned-images/cache.t?7
Creating metadata for cache.

{

sampleSize

3
: 96
3 : 96
}
split : O
verbose
paths
{
1
}
samplingMode
loadSize

3
96
96

}

running "find" on each class directory, and concatenate all those filenames into a single file containing all image paths for a given class
now combine all the files to a single large file
load the large concatenated list of sample paths to self.imagePath
154 samples found ETA: Oms | Step: Oms
Updating classList and imageClass appropriately
Tot: 204ms | Step: 25ms
Cleaning up temporary files
Splitting training and test sets to a ratio of 0/100
nImgs: 154
Represent: 50/154
Represent: 100/154
Represent: 150/154
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Insert Page Layout Formulas Data REVE View

@ v % Calibri (Body) v 12 ~+ A=~ A~ = | = | D =t Wrap Text General B , téy, té‘/v €= Insert v ) A?'
5 S A B €0 .00 e i ) BRI Y =~ £
v v v v = = = = y — v O . . iti 1=
e g |(Bli[ulE =|=|=)(=les) | Ewnosone - | @E[%[ (1) | g o o8 | o | @ Tt
Al - fc  0.11355040967464 v
A B C D E E G H | J K L M N (0} P Q R S

1 |0.11355041.| -0.1014354 0.00159916 0.04093084 -0.0425868 0.05563822 -0.0478311 -0.0454451 -0.131492 -0.0968337 0.02746699 0.11763148 0.00391695 -0.1055554 -0.0938211 0.04183449 -0.0932428 -0.0307413 -0.03618
2 | 0.02288045 0.08532877 0.04632896 0.00988211 -0.0428605 -0.0271069 0.04077666 0.01591003 -0.0319033 -0.160263 -0.0695142 0.15196621 -0.0425199 -0.1275813 -0.2274677 -0.0744884 -0.0819291 -0.0200324 -0.12567
3 | 0.13768752 0.00923011 0.04796606 0.12019093 -0.0753073 0.00388407 0.02973299 -0.0528219 -0.0695244 -0.1337398 0.05216191 0.11955763 -0.0313412 -0.0941162 -0.0922299 -0.0378175 0.00052967 -0.0419699 -0.08620
4 1 0.12200635 -0.0981596 -0.0770945 0.1019384 0.04176017 0.01725635 -0.0329006 -0.0652494 -0.0972309 -0.1603856 0.0481641 0.19817656 -0.0174839 -0.0915293 -0.1490069 0.03811784 -0.0331462 -0.0985366 -0.03349
5 10.12795229 0.03179685 0.0273414 0.10290296 -0.0467397 0.03566736 0.02325537 -0.0263186 -0.2028398 -0.0521118 0.02936021 0.08708046 0.0088559 -0.1303837 -0.056044 0.03642244 -0.0534643 -0.0832495 -0.0427.
6 | 0.07245231 0.07983824 0.04828187 0.05267217 -0.0583384 -0.0188378 0.04580696 -0.0851258 -0.0097912 -0.1805239 -0.0366785 0.12773855 -0.0337116 -0.098393 -0.1625797 -0.0498804 -0.1059843 -0.1267864 -0.14837.
7 1 0.09260471 0.07170448 -0.004391 0.08078229 -0.0181578 0.01224429 0.02887112 -0.0976615 -0.1309543 -0.1025787 -0.008414 0.13973179 -0.0339006 -0.0688389 -0.1329533 0.01139426 -0.0681327 -0.1238847 -0.02990
8 1 0.09752981 0.02454935 -0.0093919 -0.0064919 -0.0453951 0.05664715 -0.009234 -0.0587518 -0.1059131 -0.0662669 0.13896379 0.12133872 0.04600981 0.02605956 -0.105318 -0.0107517 -0.0452552 0.00182032 -0.10342
9 1 0.04617602 -0.1245631 0.09500207 0.02315113 -0.1290957 -0.0292909 -0.0502225 0.11957369 -0.1160092 -0.1268641 -0.0306776 0.09710015 0.01173824 -0.0276684 -0.0561537 -0.0750804 -0.064134 -0.1303648 -0.03172
10 | 0.10449776 0.01928593 0.12361699 0.0142533 -0.0952845 -0.0197567 0.02493688 0.01583174 -0.0322006 -0.1800252 -0.0052452 0.05914419 -0.0145554 -0.1465414 -0.1040939 -0.0295633 -0.1122625 -0.0605267 -0.1600.
11 1 0.12928893 0.00862474 -0.0127254 0.00496503 -0.0792597 0.03147139 0.00059451 0.03247343 -0.0523216 -0.1655903 -0.0505493 0.02928752 -0.0225204 -0.0934568 -0.0447141 -0.0238743 -0.0655191 -0.1490806 -0.09408.
12 1 0.08586924 0.0108452 0.10736308 0.07197993 -0.085544 0.07431901 0.01739833 0.06354594 -0.0012322 -0.2111234 0.02850358 0.15020464 -0.0751923 -0.2196953 -0.1336289 -0.061799 -0.1345641 -0.1109912 -0.15586!
13 1 0.03774799 0.04107117 0.11359562 -0.0669354 -0.0792443 0.08771736 -0.0085108 0.05042852 -0.0967983 -0.2232891 -0.0625449 0.06242025 -0.0212195 -0.0887196 -0.0997866 -0.08305 -0.1876451 -0.1094656 -0.15534
14 1 0.15601513 -0.0665982 -0.008419 0.05347586 -0.1068899 0.14702606 0.00740021 0.15085895 -0.0289793 -0.1081477 0.04733364 0.07000529 -0.0001322 -0.2190108 -0.0425452 -0.0531468 -0.07433  -0.123495 -0.07028!
15 ' 0.0484419 0.03911993 0.0116506 0.02331615 -0.0380641 -6.89E-05 -0.0264724 -0.0947137 -0.0431647 -0.1395384 -0.0139507 0.15153338 -0.0715078 -0.0324054 -0.123345 0.01383271 -0.1122642 -0.1278887 -0.03542.
16 1 0.09548606 -0.0556243 0.13523705 0.07492447 -0.1250383 0.03962912 0.01914045 0.03305964 -0.1156216 -0.1785159 0.04974869 0.12979093 -0.0287721 -0.0941469 -0.1195368 -0.0704916 -0.1239609 -0.0833038 -0.0952
17 1 0.14987379 -0.0005665 0.04506347 0.10209181 -0.0332351 0.03116113 0.01230751 -0.0598592 -0.1002663 -0.1702748 0.04229856 0.12458957 -0.0431991 -0.1106981 -0.1579525 0.00743931 -0.0671374 0.00036507 -0.1067
18 1 0.10352824 0.09175223 0.08261492 -0.0035027 -0.0658441 0.02903392 -0.0046743 -0.0692449 -0.0666511 -0.0999335 0.04081534 0.09036516 0.00828818 -0.0569016 -0.0714119 0.04219553 -0.0387513 -0.1176573 -0.08987.
19  0.12660059 0.00946537 -0.0206855 0.13288754 0.00723688 0.06795102 0.02456279 -0.0128573 -0.0165934 -0.0830938 0.00902402 0.17303489 -0.0608922 -0.2589262 -0.1519023 0.02473318 -0.0655928 -0.038366 -0.08899
20 | 0.09611843 0.09977701 0.11319257 0.03952071 -0.0876528 0.0134373 0.028403 -0.0398266 -0.1048713 -0.0333358 0.08094732 0.03815902 0.02486393 -0.0730292 -0.0436492 0.00876795 -0.0202224 -0.0140727 -0.09310
21 | 0.00206331 0.10639589 0.00688829 -0.0917868 0.05128652 0.05632373 -0.0426022 0.07579023 -0.0063726 -0.1197335 -0.0790108 0.1371417 -0.0320481 -0.1764857 -0.1628453 0.05458047 -0.0764713 -0.0227396 -0.19652:
22 | -0.0801606 0.24154165 0.08200089 0.0197595 -0.0238823 0.11856839 -0.0317977 -0.0521671 0.09181193 0.04067433 0.08853374 -0.0960506 -0.024166 -0.1043393 -0.0180705 -0.0360225 -0.1766266 0.13442293 -0.15537
23 | -0.0491119 0.21665612 0.13957767 0.03268392 -0.1121102 0.13156833 -0.0106549 0.03569452 0.09955631 0.10242084 0.1393591 -0.1045844 -0.0256181 -0.0979736 0.03803369 -0.1341684 -0.0735732 0.21507031 -0.12419
24 | -0.0569488 0.21629839 0.10917728 0.07716597 -0.1115874 0.14208165 -0.0498578 0.00592386 0.12866068 -0.000109 0.14437233 -0.0399115 -0.0666756 -0.110438 0.00644812 -0.0884228 -0.1235015 0.13033648 -0.10221.
25 -0.025799 0.24207057 0.0112816 0.09390254 -0.1054129 0.12504223 0.01131733 -0.0045859 0.02752776 0.08595704 0.11698779 -0.0644037 0.01063535 -0.1370775 -0.0416279 -0.0875097 -0.1531821 0.06972563 -0.08126:
26 | -0.0816021 0.25500616 0.13970813 0.05298822 -0.0925564 0.11323011 0.02297425 0.03913441 0.1160875 0.08459277 0.10672908 -0.0691773 -0.0744597 -0.1424766 0.03343154 -0.1240659 -0.1316431 0.15419954 -0.12730.
27 | -0.0570568 0.06165671 0.23751737 0.03069581 -0.05865 0.1235695 -0.0139658 0.13518418 0.07112523 0.03388312 0.07861946 -0.0953372 -0.0153037 -0.121174 0.15218623 -0.1189529 -0.0790451 0.07594899 -0.06213.
28 | -0.0709671 0.17168501 0.1096543 0.07438657 -0.0945826 0.17236069 -0.0096194 0.02553548 0.10324116 0.00747908 0.12322814 -0.0501285 -0.0365924 -0.1249141 -0.0213208 -0.0669059 -0.1718157 0.08780911 -0.09500.
29 | -0.0149716 0.06080376 0.10969302 0.05446504 -0.0713671 0.1594099 -0.0351589 0.09385752 0.03403784 0.08426649 0.10347143 -0.0385723 -0.0311627 -0.0952766 0.05862819 -0.0953094 -0.0789004 0.10470233 -0.01997'
30 | 0:0219025,,0:17589419,,-0:0633351 0.00891723 -0.0874303 0.24446811 -0.0547913 -0.0238367 -0.083475 0.12172555 0.11432566 -0.0265878 0.04941278 -0.1208495 -0.0327122 0.01828463 -0.1346544 0.09949978 -0.0093
4 > reps ar
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root@93aed3bla3l2:~/openface/ML# /root/openface/demos/classifier.py train /root/openface/ML/generated-embeddings/
/usr/local/lib/python2.7/dist-packages/sklearn/1lda.py:4: DeprecationWarning: lda.LDA has been moved to discriminant_analysis.LinearDiscriminantAnalysis in 0.17 and will be removed i

n 0.19

"in 0.17 and will be removed in 0.19", DeprecationWarning)
Loading embeddings.
Training for 8 classes.
Saving classifier to '/root/openf

l

4

4 FNTIIf © 5 R 5 SRR AR A

root@93aed3bla3l2:~/openface/ML# /root/openface/demos/classifier.py infer /root/openface/ML/generated-embeddings/classifier.pkl /root/openface/ML/test_images/obama_test.jpg
/usr/local/lib/python2.7/dist-packages/sklearn/lda.py:4: DeprecationWarning: lda.LDA has been moved to discriminant_analysis.LinearDiscriminantAnalysis in 0.17 and will be removed i
n 0.19

"in 0.17 and will be removed in 0.19", DeprecationWarning)

=== /root/openface/ML/test_images/obama_test.jpg ===
Predict Obama with 0.66 confidence.
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{

who: "Trump",
confidence: 0.87




