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CNN {EpRZEfE2fE  Parameters

MobilenetV2 3,538,984
DenseNet201 20,242,984
InceptionResnetV2 55,873,736

R E

& RA#EEIMmageNetE R Ef}E/pre-trained
model

& EESARIBE - P - ESHRVEABLAHRES NG
METYRINIRERIREE

& 5&LDenseNet201 21#[E78.47 % F R YEEE



DenseNet201

Dense
256 Avg Pooling Softmax
6 A 512 oo
BU3ZE 128 oo 1 1024
258 266+32'24 512 Ay /
224 = o1 T D2 Yy — A = [ 1024
o] T s O
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SERATEE (1/3)

o

(d) Segmentation results.

& EFH 7T OpenCVHIGrabcutE R ETEERM
AEE=R7E

¢ FIE .

1 ERE SRR E
2 B—EERAKEFEAFSRERHER &
3Bl —EREEMSUEER (b) Graph.
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& %
1 « findContours() i BEp i 42
2 ~ &/\AEEFboundingRect()
- BEESBER

=B (2/3)

img2=cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
ret, thresh = cv2.threshold(img2,5@,255,cv2.THRESH_BIMNARY)
ents,hier = cv2.findContours(thresh,cv2.RETR_EXTERMNAL, cv2.CHAIN APPROX_SIMPLE)
dot = []
if cnts is not None:
for ¢ in cnts:
min_list = []
®,y,w,h=cv2.boundingRect{c)
min_list.append(x)
min_list.append(y)
min_list.append(w)
min_list.append(h)
min_list.append(w*h)
dot.append(min_list)
max_area=dot[8][4]
for inlist in dot:
area=inlist[4]
if area »= max_area:
x=inlist[@]
y=inlist[1]
w=inlist[2]
h=inlist[3]
max_area=area
img=img[y:y+h, x:x+w]
cv2.imwrite(os.path.join(outdir,os.path.basename(jpgfile) ), img)
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& 2 AR SR AN TR L0 1 EHA 4 BB BRBL St £
[1 tshutflezifER IERREHITE

¥_train, v train = shuffle(¥_train, v train, random_state=101)

# train_test splithi REEHIEL, HAINE trainf CRFTREN PRFNEE, v trainURFREINTRFRR, test sizeCREFAIL

¥_train, ¥_test,y_train, y_test = train_test_split(¥_train,y_train, test_size=). 1, random_state=101)

_H"\ %J (n“l 5 E )

PLO: 1% BN AR EE 73 B kBN R ELRRFR 52

[ 1 history = model.fit(¥ train, v train, validation split=0).1, epochs =00, werboze=l, batch size=07,

callbacks=[tenzorboard, checkpoint, reduce_lx])
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M ATensorFlowFRRERBEE#ETTENAR - (EREPIEIFBAICNNAEZREE

bazemodel = DenseNet201(weights="imagenet’, include_top=Falze, input_shape={image_size, image_size, 3] )

Epochs vs. Training and Validation Accuracy/Loss

10 #— Taining Accuracy
-~ Validation Accuracy

' TEEn SESMIADRBTSHLERMERSY - BRERES; MRMADropoutEHD
I GRARSR - B BRI MSoftmax B BEIRA T AN 8

bazemodel = DenseNet201(weightz="imagenet’,include_top=False, input_shape={image size, image szize, 3))
> 07 madel = basemodel. output
E model = +tf.keras.layers.GlobaliveragePooling2D () (model)
06 model = +tf.keras. layers.Dropoutirate=0.5) (model)
model = +tf.keras.layers.Denszeld, activation= softmax’ ) (model)

WHINL2IEFRE ( Reguralization ) B/MBHES

if izinstance(layer, tf.keras.layers. ConvZD):

model. add losz=(lambda layer=layer: 12{layer.kernel))



REET AR (2/2)

BERBREEXR  BRSBRB|REBEANH -

[] # ReducelROnPlatean AILAERISRBIEENEER. val scowaryorEmith R acowaey, REE— BN RHHERELES; fatnRrE e LB RIS ENER
i patienceFrE Bkt RN EERELEE; nin kltaBHE, FENEEERERNT SRR

reduce Ir = ReducelROnPlatesuimonitor = 'val accuracy’, facter = 0.3, patience = 2, mindelta = 0.001

node=" auto’, verbose=1)

conv5_block32 2 conv (Conv2D) (Mone, 7, 7, 32) 36864 conv®_bleock32 1 relu[e][@]

convS_block32 concat (Conmcatena (Mone, 7, 7, 1928) @ convw5_block3l concat[e][e]
conv5_block32 2 conv[e][@]

bn (BatchMormalization) (Mone, 7, 7, 1928) 7&E8@ conv5_block32 concat[@][@]

relu (Activation) (Mone, 7, 7, 1928) @ bn[a][@]

global_average pooling2d 1 (Glo (Mons, 1928) a relu[@][e]

dropout_1 (Dropout) (Mone, 1928) 5] global_average_pooling2d_1[@][@]
dense_1 (Dense) (Mone, 3) 5763 dropout_1[@8][@]

Total params: 18,327,747
Trainable params: 18,898,691
Mon-trainable params: 229,056




sG] 7K#E1 TK#E2

A Dropout 0.5 0.6

8 Optimizer Adam  Adagrad & FRAOSEM=EEFSHKE - EHLA
C Batch Size 8 16

BERREHSEEIE -

Dropout Optimizer Batch Size ¢ ’éﬂﬂg’iﬁﬁ %%EﬁBOepoch
1 0.5 Adam 8
2 0.5 Adagrad 16
3 0.6 Adam 16

4 0.6 Adagrad 8
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{2 BY551; Model-Pruning

& EERERERTASERAFMANSH

¢ FHREENEEMFLREAZEZNE S
& % EESparsity Ratiof9B1E ( 02 &4FR

ILHEER ) EITERN B EZERE IR
EA=EE

UBR 4R (1/2)

Original Model Pruned Model

import tensorflow model_optimization as tfmot

prune_low_magnitude = tfmot.sparsity.keras.prune_low magnitude

# Compute end step to finish pruning after 2 epochs.

batch_size = 16

epochs = 2

validation_split = @.1

num_images = X_train.shape[@] * (1 - walidation_split)

end step = np.ceil(num_images / batch_size).astype(np.int32) * epochs

# Define model for pruning.
pruning_params = {

‘pruning_schedule': tfmot.sparsity.keras.PolynomialDecay(initial sparsity=2.5@,
final_sparsity=0.8@,
begin_step=8,
end_step=end_step)

¥

model_for_pruning = prune_low_magnitude{model, **pruning_params)

# “prune_Low magnitude” reguires a recompile.

model for_pruning.compile(optimizer="adam’,
loss=tf.keras.losses.CategoricalCrossentropy(from_logits=True),

metrics=['accuracy'])

model for_pruning.summary()
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1 model.weights[1]

<tf.Variable

array( [

[T Y S R

&+ |\',I

+

‘convl/bn/gamma: @'
8.06224421e-82,
.58297241e-82,
.36915145e-82,
.44241688e-82,
.@2752388e-81,
.89552983e-82,

1.

2/

shape=(&4,)
52682587e-82,
.578811858e-92,
. 26746668e-02,
L32779125e-82,
.34629637e-01,
.15617735e-82,

-1.
-4,
-2.
-1.
4.
7.

dtype=float32, numpy=

17978752e-82,
GE78268%-02,
BRlezidie-a7,
31827311e-e1,
B2e79779e-082,
832981158e-62,

JE : 0.7958

/3MB

3.

3.

1.

39749983e-02,
2.37534675%e-82,
6.089199360=-82,
63724@56e-02,
-4.,25588385e-02,
520a8086e-01,

B4R (2/2)

B RIEEEE

1 model for pruning.weights[1]

<tf.Variable

array([[[[-e.
a.

[
[

[ I T < I

‘convl/conv/kernel: @’
a.
a.
a.

1.
11,

N

shape=(7, 7,
a.

a.

a.

3 moaag
Bl a
Bl a

£]E . 0.7425

/0MB

3, 84) dtype=Tlost22, numpy=
-a.

k]
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Tensorflow Lite
¢ RBEHTHEERE hSiEiEAZEANdroid EoO]
HATRISE 180 tlite

& BEEERAEIEHR{IESZEmetadataZ:fMA
tflite 324

UEER (1/2)

converter = tf.lite.TFLiteConverter.from_keras_model (model for_export)

pruned_tflite_model = converter.convert()

with open("'.\pruned_model exps4.tflite’, 'wbk') as f:
f.write{pruned_tflite model)

firom tflite support.metadata_writers import writer_utils
from tflite support.metadata_writers import image_classifier
ImageClassifierWriter = image classifier.MetadataWriter
_MODEL_PATH = "pruned model exp4.tflite”
_LABEL_FILE = "label.txt"
_SAVE TO PATH = "pruned_model expd4 meta.tflite”
_INPUT_NORM_MEAN = @
_INPUT _NORM STD = 1
writer = ImageClassifierWriter.create_for_inference(
writer utils.load file{ MODEL PATH), [ _IMPUT NORM MEAN], [ _INPUT MORM STD],
[ _LABEL FILE])
Verify the metadata generated by metadata writer.
print(writer.get metadata json{)})
# Populate the metadata into the model.
writer utils.save file(writer.populate(), SAVE_TO PATH)

e
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Android Studio
& FIAE A NS Sandroidiil 4~

& MNAtfliteSX LUK R EHEI S 8
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Image.fTromBitmap (

to

Bitmap(im
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