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Base line accuracy

Validation Data set=
1201 5=¢<

ANEOl ctEES

Human 75 vs Machine 62.3
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* prod_nm

* cat: mall_catrm_1, mall_cat_nm2._mall_cat_nm_3. mall_cat_ nm_4

* brand’ brnd_nm, maker_nm, mall_brnd_xm. mall_maker_nm

train acc

S2E AE2}0|X S E|q2

prod_nm (.7503 0.7866

cat 0.5900 (0.5800

0.0863

brand

prod_nm + cat 0.7936 0.7900

prod_nm + brand

pragd_nm + cat + brand

* /Brand 4
@ Training set: 47%
o Test set: 46%

* Brand Tt E & word dictionary™| =3t H| &
2@ Training set: 41%
@ Test zet: 50%
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https://search.shopping.naver.com/category/category.nhn?cat_id=50000008
https://search.shopping.naver.com/search/category.nhn?pagingIndex=1&pagingSize=40&viewType=list&sort=rel&cat_id=50002696&frm=NVSHCAT
https://search.shopping.naver.com/search/category.nhn?pagingIndex=1&pagingSize=40&viewType=list&sort=rel&cat_id=50002696&frm=NVSHCAT
https://search.shopping.naver.com/category/category.nhn?cat_id=50000007
https://search.shopping.naver.com/search/category.nhn?pagingIndex=1&pagingSize=40&viewType=list&sort=rel&cat_id=50003029&frm=NVSHCAT
https://search.shopping.naver.com/search/category.nhn?pagingIndex=1&pagingSize=40&viewType=list&sort=rel&cat_id=50003029&frm=NVSHCAT

DEVIEW

Bl AE 0|O|E{ 2| : Word2Vec

Term
Tokenizer

nal Print(tokenizer(prod name))
print(tokenizer(mall category))

[ ['=2, 'MRIE', 'HRA', 'HE', A, 'BR', 'HX[', 'saint', 'james', 'ouessang', [1

|

:‘%Léj\l—/-\-'. '?H¥%'. |E|t. !ME'. |E}_S_Et 1%?_“' l. 'HE']

pri
print(token_to vec(wordZvec _dict, l5,mall category token))

[ 24322 5774 19518 115571 5685 43515 2209 4355 38007 127977

3228 4640 4056 U 0 U 0 U 0 U

0 0 0 0 0 0 0 0 0 0]

2286 2085 466 467 49 774 466 467 0 U 0 0
0]
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Bl AE 0|O|E{ 2| : Word2Vec

Word2Vec
(Vectorising)

prod_name = "=t Anrint(token_to_vec(word2vec_dict, 30, prod_name_token))

leLFmEWEF='?;“i-:(token_to_vec(word?vec_diCt- ,mall_category_token))

nrint(tokenizer(pr
orint(tokenizer(ma

[ 24322 5774 19518 115571 5685 43515 2209 4355
['=", "HIZE", 3228 4640 4056 0 0 0 0 0 (bt
['RUAA, 1FFS

0 0 0 0 0 0 0 0

print(token to vec| [2286 208> 466 467 749 /4 466 46/ 0 U
print(token_to_vec - ]

[ 24322 5774 19518 115571 5685 43515 2209 4355 38007 127977

3228 4640 4056 U 0 U 0 U 0 U

0 0 0 0 0 0 0 0 0 0]

2286 2085 466 467 49 774 466 467 0 0 U 0 0 0
0]
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EIAE O|0|E| X 2| : Vocabularye= &7

1,471,841 TH 537,227 THY 20,344 THY
(word _dict.pkl) (word_dict_hist_min50.pkl) (Word2vec THHES0h
)
rd2vec
1408t vocab VS 28t vocab
epoch )
Teai
rain 547
set 45 VS 65
Val
. 345
sef
Test
0.4264 0.5596 0.4780 0.6378

sef




EIAE O|0|E| X 2| : Vocabularye= &7

epoch

Train
sef

Val
sef

Test
sef

DEVIEW

1,471,841 THY 537,227 THY 20,344 TH
HEDhH
s’
None Word2Vec ord2vec
VS N0
Word2Vec 9242
W P W = i W P s O T OUT e oo 345
0.4509 0.4264 0.5596 0.4 780 0.6378



category

category

Y S Gl

1D-CNN

(variable filter size=1,2,3,4)

!

word embedding

|

Product name

1D-CNN

(vanable filter size=1,2,3,4)

!

Word embedding

Mall category
information

Product image

concatenate

Multitask learning from
multimodal
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2019
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Multi Task model code snippet

def get multitask model(args, path, prod _nm_term_dict):
label size = args.num_class

text _input = Input(shape=(args.seq_len_prod,), name="text prod _input”, dtype="1nt32")
cat_input = Input(shape=(args.seq_len_cat,), name="text cat input”, dtype="1nt32")

text out, cat out = TextModel(args, text input, cat input, path, prod _nm_term_dict)
text out = Dropout(args.dropout_rate fcl)(text out)
text output = Densel(label size, activation="softmax"”, name= text prod output ){text out)

cat_out = Dropoutiargs.dropout_rate fcl)(cat_out) Product name,
cat output = Dense(label size, activation="softmax", name=text cat output’)(cat _out)
Mall Category, Image

1T args.use_img == 1: 2t2LO| &k
img_input = Input(shape=(224, 224, 3), name="1mg_input") L
else:
img_input = Input(shape=(1792,), name="1mg_input")
img out = ImgModeli{args, img input)

img_out = Dropout({args.dropout_rate fcl)(img out)
img_output = Dense(label size, activation="softmax”, name="1mg output ){img out)

both _out = keras.layers.concatenate([text out, cat out, img out]) A—” j|—X| Dajﬂl'%
both_output = Dense(label_size, activation="softmax”, name= output’)({both_out) EEE()}/Ti iifiii

all input = [text input, cat_input, i1mg input]
output = [text output, cat output, img output, both output]
model = Modeli{inputs=all_input, outputs=output)

model.summary( )
return model
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Product Name
(text length = 30)

th (embedding dim = 64)

video — e ——
and | | o ..-.."'--.._ - i . %
do il I NN —

ot P Text CNN

it s I filter size 1x1, 2x1, 3x1, 4x1
| | | l | | |

n X k representation of Convolutional layer with Max-over-time Fully connected layer
sentence with static and multiple filter widths and pooling with dropout and
non-static channels feature maps softmax output

Fully connected layer
# of catego
Text CNN ( gony)

Softmax output
with product name
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ResNet50 vs MobileNetV2 (raw image fine-tune)
Accuracy 0.796 vs 0.753
P40 GPU 1&g 20&7t 0|0|%| inference?
Product Image
1gpu agpu 8gpu  ImageNet top-1errorrate  size shape - (224!224!3)
xception 304395 281678 256512 20.994 22.9M
resnet50 315970 298276 266967 25.072 25.6M
inceptionv3 409598 371178 320351 22.102 23.9M Im-ageNet
inceptionresnetv2 171826 208307 187222 19.744 55.9M pretralned MOdeI
mobilenet 621774 o68476 470608 29.576 4.3M
mobilenetv2 542481 471284 403484 28.664 3.5M Fu"y connected |aye|"
densenet121 235856 289431 259106 25.028 8. 1M B | n e _tu n e

(# of category)
v

densenet169 214726 226346 205785 23.824 14.3M

densenet201 183902 187712 171762 22.68 20.2M

nasnetlarge 68735 99500 96810 17.502 93.5M

Softmax output

nasnetmobile 279121 2/9765 242885 25.634 /.M
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* image WA 2] =0t E|LS| 2EH X0 & EH

o G0x60 (0.501) CHE] 224x224 (0.663)2.2 0.16 2| X}0|£ 2 ¢

val_img_output_stop_1_accuracy
Min: 4. 28e-1 Max: 6.63e-1

D.68
D66 . -
0.6

0.62 | R

ogo | T

0.58
0.56

0.54
0.52

0.50 | | | | | I

(.48 f R -

0.42

D46 - -
.44 - -
A

= +O o) 2 1

=

val_img_output_stop_1_accuracy
Min: 4.28e-1 Max: 6.63e-1

.68
D66

Min xAt

o I 4.28e-1
0621 | 4.85e-1
080 | 5.16e-1

g— 6.06e-1

0.58

.56 3 ;-

os4|l 3 A | 5.65e-1
052 1
050
048

D46
.44

0.42

Max
5.01e-1
5.46e-1
5.98e-1
6.63e-1
6.32e-1
5.83e-1

F .
o % B B 0 15

=

* image 37|15 S0 W2t o7te] 45 B2/t EEM (image THSELHE both2] 22 45 52

=)

« 0|O|X] 37]|7}1/2 =F o 2 ZH0IX| N batch size”t 2F 4H), =& ok /4 =F2| 0|50| 2I&
image &l& 3)|: 224x224, 160x160, 120x120, 100x100, 80x80, 60x60

=9

e
At

size

224x224

160x160

120x120

100x100

80x80
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New Model accuracy

Machine 87
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AutoML - 82 fc| dimO| &2

1st AutoMLE tuning®t hyperparameter

* batch size
* dropout rate
* cnn_activation: activation function of convolutional layer

* fcl_activation: activation function of fully connected layer

* hidden_dim: dimension size of convolutional layer

* fcl_dim: dimension size of fully connected layer

A1}
¢ Beost b models L8034 ~ ,.73902)

o CHA|Z fol dimC| &1, 22 parameter =7 H2 H,
¢ parameter =71 7t B2 ZE0| AFFESE STSATE.
* Worst 5 models (6807 ~.0)

o dropout rate0| E2 8 A fl_dimke =2 H.

* correlation analysisE G2 O, val accuracy 2t significant &2 2HA| 7 2l = hyperparameter= 2% &,

rr



AutoML - 82 fc| dimO| &2

createdAt

06 AM

Wed 26 -

0& PM

12 PM S

06 AM

Tue 25~

optimizer

Adam

Adagrad

Adadelta

SGD

dropout_rate Ir

0.8 4

0.8 5
0.6 -

04—

0.2

fel_dim
Q000

000 -
7000 -
6000 -
2000

4000

1000 =

3000 - /
\\“"znm:r.:

hidden_dim
200 -

430
06-
350 5
300
250

200 =

1504

100 -

dropout_rate2

0.8 4

0.6

0.4

0.2 4

dropout_rate3

0.8 5

0.5~

0.4 -

0.2+
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val_stop_1_accuracy

0.6 -

0.4 4

0.2 4
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Distribution of product over category

Before Normalization After Normalization

1,000,004

500,000

Product Count
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250,000

Categories Categories
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Distribution of product over category

Before Normalization After Normalization

Ly oal rrrrvw ALY COAdr
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@ Text Single Month Data @& Text+ Image, Single Month Data @& Text, Multiple Month Data

-
L
m
i
=
H
<




DEVIEW
2019

/ =2 CIOIE 2

0 11 1?2 13 14 1% 16 17 18 19 20 2 22 2 24
Month
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Selfie - HE =Xl GT= O X|AHL} X} 23

Standard supervised learning setting: training data {(x; , ¥:)}

In practical settings, y; = ¥: (noisy label)

&4t ¥ adidas x alexander wang
ofo|R TX| 2 Vi THHoIR>EOIR>EINX
014 0|7 L|E A9E

- Modified update equation on mini-batch

- Correct losses of samples in refurbishable set

- Combine with losses of samples in clean set

- Exclude samples notin CU &

9t+1 = Bt aV lR cl (Z L X, yl(?/ l“b + Z L(x y) )

xeCNR1

Corrected losses Selected clean losses
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e - REE| GT TX|HLE WX}

Self

High entropy category examples

Broad cateqgory: %
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New Model accuracy

Machine is now 90%
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