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In [11]:
...: replicate list=data df.duplicated()
: num_of_replicate=0
: for 1 in replicate list:
- if i==True:
et num_of_replicate+=1
ﬂli .2 if num_of_replicate==8:
print(f'No replicated data in {len({data_df)} data.’}
z else:
: print{f ' There are {num _of replicate} replicated data.")
repllcated data in 12611 data.
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In [7]: Emptylist=data df.iloc[:,8:2].isnull()
: num_of_empty=8
: for 1 in Emptylist:
if i==True:
: num_of empty+=1
: if num_of empty==08:
print{f ‘Mo empty data in {len(data df)} data.")
: el=e:
: print(f ' There are {num_of empty] empty data. ")
No Empty data in 12611 data.

In [13]: data_df.describe()

id boneage
count 1261l1.8666888 12611.0808606
mean 8537 .653881 127.328752
std 4188.763993 41.182821
min 1377 . 820202 1. 888200
25% 5874. 580008 96 . 820208
58% 8565 .8000008 132.e00008
75% 12e91. 580808 156. 800808
max 156l1e.800000 228 . 000000
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[1B]:
.+ std _bone _age
.+ data df[ 'bone age z'] =
: print(data_df.head())

id
1377
1378
1379
1388
1381

boneage
138

12

94

128

82

male
False
False
False
True
False

= data_df[ 'boneage'].std()
(train_df[ ‘boneage’] - mean_bone age)/(std bone age)

bone age z
-1.643849
-8.186982

1.415739
8.541571
8.832968
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20%

df_train,df_test=train_test split(data_df,test size=1000,random_state=0)
df _train,df valid=train_test split(df_train,test size=0.2,random_state=0)

df_test DataFrame (1eee, 3) Column names: id, boneage, male
df_train Dataframe (9288, 3) Column names: id, boneage, male

df_valid Dataframe (2323, 3) Column names: id, boneage, male
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9288

1000

FERATER

mean 127.905469
std 40.503867
min  1.000000
25% 96.000000
50% 132.000000
75%

max EEEEEE R

mean 126.863539
std  40.545695
min  10.000000
25%  96.000000
50% 132.000000
.000000
228.000000

mean 122.952000
std 48.087796
min  4.000000
25% 94.000000
50% 132.000000
75% 162.000000
max 228.000000
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Number of children in each age group validation data

Number of children in each age group testing data
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Ke ras 1% JEH Ke ras j:)—kEE 'ﬁi Z *H- A o Layer (type) Output Shape Param #

model |(40: Inception * Xception<%) xception (Model) (None, 8,

global _max_pooling2d 4 (Glob (None, 2048) 2]

Pooling |{& A GlobalMaxPooling2D T . :
éL*KE Flatten dense_10 (Dense) (
(

dense_11 (Dense)

S/ | Dense(10, activation="relu”) S s

Trainable params 20,827,453

BiHE |Dense(1, activation="linear”) S TEm e




JUtEKerast2 B LLER R

EEEREPENBREHESHIEEREFR T EBRERETER -
VGG16 A ¥ L RIS EE EAZN R - BEAZREER -

top-1 top-5 Parameters
accuracy | accuracy

InceptionV3 92MB 0.779 0.937 | 23851784
InceptionResNetV2| 215MB 0.803 0.953 55873736 572




InceptionV3

Conv 3*3
stride=1*1 5*Inception B

Conv padded 3*3

MaxPooling 3*3,

Input




InceptionResNetV2

[

0NV Conv
Conv
Concat

MaxPooling




Xception

Entry flow Middle flow Exit flow

Images input (299,299 3) feature maps 197197728

feature maps 19*19*728

Relu |

Conv 32, 33, stride=2"2

Relu
Separable Conv 728, 33

Relu

Conv 64, 33

Relu

Relu Separable Conv 728, 3*3

Separable Conv 728, 3°3

Relu
Separable Conv 128, 3*3 Relu
Separable Conv 728, 33 Conv 1*1, stride=2*2 ‘
Relu
Conv 11, stride=272

Separable Conv 128, 3*3

Concat

Separable Conv 1024, 3*3

feature maps 19719°728 MaxPoling, 3*3, stride=2*2

MaxPoling, 3°3, stride=2-2 N kernals

Repeated 3 times output channels N dimensional

Relu
Separable Conv 256, 373 Separable Conv 1536, 3*3 LY

Relu

Relu
Conv 11, stride=2"2 |

Separable Conv 258, 3*3

Separable Conv 2048, 3*3

Relu

| GlobalAveragePoling ‘

Relu l
Conv 171, stride=22 2042 dimensional vectors

Separable Conv 728, 3*3

MaxPoling, 3*3, siride=2*2

Relu

Separable Conv 728, 3*3

HEIE layers

feature maps
19*19°728
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EIE B B M S L 4] 20 B e
A2

oz G 2 X , i
e (1) BatchNorm: ;& ¢& fEFlatten layer{%{:# FjBatch Normalization

(2) Optimizer: {8 F{Adam =, Adadelta
(3) Output layer activation: ¥y & FHHYHUEREL » (£ FHlinearsii;Zleaky Relu
(4) Loss function: 82 HEEEE ° (EFIMSE (mean squared error)

2 e=MAE (mean absolute error)

£

BatchMorm
Optimizer
Loss function

Mone
Adadelta
maeg

MNone
Adam
mse

Test MAE

EEE

i
28.05

Twoceo [ W e W s [ 3, b NS
YT ENEIEZXT REIZ0E

BatchMorm

oupoier W Cyer Gope) Ok shpe  Perand
activation xception (Model) (None, 8, 8, 2048) 20861480
38.93 16. 16.8 global_max_pooling2d_4 (Glob (None, 2048) )
flatten_4 (Flatten) (None, 2048) e
dense_10 (Dense) (None, 10) 20490
dense_11 (Dense) (None, 1) 11

E:Eltl::h H orm . oo oo e e e s e e e e e e s e e e e m e e e e E e e e e s m e e e e e e e e =
Optimizer Adam wodar vdadelt: Total params: 20,881,981

Trainable params: 20,827,453

Non-trainable params: 54,528

Test MAE
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% jBkeras.preprocessing.image.ImageDataGenerator()EX TV E 8 -~ ERUENEEE

g1 1152 ?Eiméfji%ﬂ% 1161138 HRIEEERE: 164255
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X.ception X.ception
+GlobalMaxPooling2D +GlobalMaxPooling2D
Model +Flatten +Flatten
structure T +Dense(10)(relu) +Dense(10)(relu)

- o +Dense(10)(relu) +Dense(10)(sigmoid)
+Dense{output) +Dense{output)

Xception
+GlobalMaxPooling2D
+Flatten

s &5 .
AR HIE S B
+-"-|cuna:ﬁ-izﬁ-tgi;|ingzn (1) Dense layerd &3 5 1 A =2/

o +'FI:?.Iitehn (2) Dense layerf 50 E pL#:{H A relugsigmoid

eI UEES Ul (3) BatchNorm: 2 {5 /EFlatten layerf%fi ff]Batch Normalization

Xception
+GlobalMaxPooling2D

+Flatten
+Batchnormalization g
{mamemtum =0.99)

(momemtum=0.99)
+Dense(10)(relu)
+Dense(10)relu)
+Dense{output)
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