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[1] Redmon J, Divvala S, Girshick R, et al. You Only Look Once: Unified, Real-Time Object Detection[J]. 2016:779-788.
[2] Redmon J, Farhadi A. YOLO9000: Better, Faster, Stronger[J]. 2016.

“i MRS EE RN E I ESTNE )

KEY LABORATORY OF INTELLIGENT PERCEPTION
" AND IMAGE UNDERSTANDING OF MINISTRY OF EDUCATION



a) masked image b) PPGN c) PPGN-context d) Photoshop

Brms@ B

20114

PPGN with different learned prior netwarks (i.e. different DAEs) Pre-trained commet for image dassification

i ‘ ® x B hlAB_ e 1000
(a) prGN-x onge clossifer | (b) DGN-AM \mage classiier @ PPGN-h mage classfer labels
| <

Image-captioning network

red car END
®

HFHBVE ;,4.@_ A.IB, ,H,,A.@A. 4. Encoder network €
s |iJ
( o learned pih prior)

(d) loint PPGN-A Ll (@) Noiseless joint PPGN-A  Image classifer features E EB g
ot —a— -
classes

e e =l

Sampling conditioning on dasses Sampling conditioning on captio

Image Style
Transfer

1mage

colorization
>

arms@ @ &

20114
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2011404
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DeepWarp

Reenactment Result

Target Actor

Online RGB-Tracking Reenactment

g m Expression Transfer
.E IHHlumination <
Expression Mouth Retrieval

[ e =

Compositing

Preprocessed Video Tracking

IHlumination

Expression
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Convl Com3
(64x33) 64x3:3)

Conv2 Refined Alpha Pred
(64:3u3)

) Aghs

Prediction Loss

Matting Encoder-Decoder Stage
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Matting Refinement Stage

’ . Conv +RelU

GT Alpha Matte

Conv

. Max Pooling

Unpooling
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Sentence: Place blue in m 1 soon
LipNet:

[1] Mnih V, Kavukcuoglu K, Silver D, et al. Human-level control through deep reinforcement learning.[J]. Nature, 2015,
518(7540):529-33.

[2] Deep Reinforcement Learning for Flappy Bird

[3] Assael Y M, Shillingford B, Whiteson S, et al. LipNet: End-to-End Sentence-level Lipreading[J]. 2016.
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this small bird has a pink this magnificent fellow is
breast and crown, and black almost all black with a red

primaries and secondaries. crest, and white cheek patch.

the flower has petals that this white and yellow flower
are bright pinkish purple have thin white petals and a
with white stigma round yellow stamen
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(Neural Storyteller) [2]

Later on the eighth day, Billy was a friend of a
man whollived on his own]. He did n't know how
far away they were , and if he was to survive the
fall . His mind raced , trying not to show any
signs of weakness . The wind ruffled the[snow]|
and ice in the snow . He had no idea how many
times he was going to climb into the mountains .
He told me to stay on the ground for a while ,
but if | find out what s going on, we should go
on foot . Sam and Si Lei joined us in the army .

[1] Scott Reed, Zeynep Akata, Xinchen Yan, et al. Generative adversarial text to image synthesis[J]. 2016:1060-1069.

[2] https://github.com/ryankiros/neural-storyteller
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LI | | Hidden 1

| | Inputs

Characters

' Light-weight Deep Neural Networks
l: LE gf/\}”*Waiﬁh% Decp4bwraﬂ R eAoorls
- |
RN AR I: Li@J"J"’ wz{a)%{“ fDQGVDr\l@urokt /\/671‘&/\-10*“%3

(3 B Tied Parallel h | )
1 : v — It e \Jedworl
Networks 4 &k fo 42 & 5 /! Ll% welg ep Neural Vedworle
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NVIDIA Google
Caffe. Torch. Tensorflow C++. Python.

Java. Go. Swift

v 30.7k

24.5k
fchollet

) BVLC
=
C++. Python. Matlab

Tensorflow. Theano. CNTK

P wr 8.k

Skymind

deeplearning4j
Java. Scala

W 2.5k W 7.9k
Facebook
Intel . Torch
n ] (higbL
Python. Scala
4 3.6k o 16.5k
Intel® Nervana
neon
Python
+r 8.3k
LISA lab
Microsoft Python
— CNTK
C++. C#. .NET. Python. Java

W 8.8k

pireddie
Baidu ©
Paddle
Python
* ?

DMLC
- Python. Scala. R.

Julia. Perl. C++

caffe2
- C++. Python
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W CAFFE W NEON 1 TENSORFLOW M THEANO M TORCH

Gradient (ms)

Forward (ms)

—
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=

[
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l-l.l..'lii'
32 o4

128 256 512 1024
Batch size

l-'-.l.'lll'
3

2 64 128 256 512 1024
Batch size
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TensorFlow

FT: https://tensorflow.google.cn/

Pythont3,(CPU): https://pypi.org/project/tensorflow

Pythonts,(CPU): https://pypi.org/project/tensorflow-gpu

‘%3 CPURR (py thon) :

sudo pip install tensorflow

L 3EGPURR (python) :

sudo pip install tensorflow

M (py thon) :
import tensorflow as tf

tf. version

ETHERE
RiEMES

IEE2 =R
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https://tensorflow.google.cn/
https://pypi.org/project/tensorflow
https://pypi.org/project/tensorflow
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R

R uw XIDIAN UNIVERSITY

TensorFlow
1+2 =3

tensorflow tf

tf.constant (1.0, name="a")
tf.constant(2.0, name="b")
tf.add(a, b)

d=a+b

print(c)

print(d)

sess = tf.Session()

sess.run(c)
sess.run(d)

3.0
3.0

EHE AilERineE

=

) ON
[ISTRY OF EDUCATION

REFIRTAHN

a = tf.placeholder(tf.float32)

b = tf.placeholder(tf.float32)

¢ = tf.add(a, b)

d=a+Db

print(c) ~ Tensor("Add:0", shape=(), dtype=float32)
print(d) Tensor("add:0", shape=(), dtype=float32)

tf.Session() 5ess:

print(sess.run(c, feed dict={a: 1.0,
print(sess.run(d, feed dict={a: 1.0,
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Ke ras Sequential

Models H Functional

core(flatten . dense..)

mletr_i s
[ BEVE)

convolutional
Sequences recurrent

text Preprocessing Layvers } advanced_activations

image (I jt}i] normalization
embeddings
SGD 1: 5%

Adam I\EI as %t uniform. lecun_uniform
RMSprop [ Optimizers Initializations | | normal, glorot_normal
Adadelta | (Jm: Ttﬂ?&] ( it h H orthogonal, he_normal

Adagrad
linear, tanh
mean_squared_error Activations sigmoeid. hard_sigmoid

I
(BUEEED H relu, softplus

mean_absolute error
binary_crossentropy [ Objectives
. S
categorical_crossentropy A EN =

[ Dataset. Visualization. Regularizer

|
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Keras 7|<E‘Z HII g from keras.models import Sequential
from keras.layers import Dense, Activation

. f Kk .optimi [ t SGD
GltHubXEMR: https://github.com/keras-team/keras L e

IR https://keras.iof model = Sequential()

I IC3CRY:  http://keras-cn.readthedocs.io/en/latest/ model.add(Dense(units=64, input_dim=100))
model.add(Activation("relu"))
model.add(Dense(units=10))
model.add(Activation("softmax"))

® HiEFTensorflow,
Theano, CNTK

‘%% (python) :

model.compile(loss='categorical_crossentropy’,

sudo pip install keras optimizer='sgd’, metrics=['accuracy'])
® %‘%#— % model.compile(loss='categorical_crossentropy’,
v S optimizer=SGD(
- o EZAMPRREILIT )= _ _
M (python) : Ir=0.01, momentum=0.9, nesterov=True))
: ® J-4ECPURIGPULJI#A - - - _ -
import keras model.fit(x_train, y_train, epochs=5, batch_size=32)
. o STHEFMS .
Keras. version model.train_on_batch(x_batch, y_batch)
i F - Y Pax
® LilEMEIE loss_and_metrics = model.evaluate(x_test, y_test,
L 2 batch_size=128)
& VIHHIERS

classes = model.predict(x_test, batch_size=128)

|
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https://github.com/keras-team/keras
https://keras.io/
http://keras-cn.readthedocs.io/en/latest/
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DIGITS 5 REEE Rl i

GltHub=ETT: https://github.com/NVIDIA/DIGITS

P CRY: https://keras.io/
30 3CRY:  http://keras-cn.readthedocs.io/en/latest/

%%ﬁﬂz 2 DIGITS

Caffe

MINERVA

KERAS

*

TensorFlow

1. “%¥icaffe DIGITS server it

223 Tensorflow (A]3%)

2
3. #ZZEtorch (AJi%) Home
4

a2 S No Jobs Running
ZahEdigits s
igﬁ" Datasets (0)
. /digits—devserver e —
D YAV 1)«
http://localhost:5000/ ::,m;amse.s

|
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RE

Models (0

PSR RE R

2o

Chainer

mxnet

BS Mucrosoft

CNTK

theano

Pretrained Models (0)

| BREFHALE AEZFIREAENT

DL4J

Deeplearning4j

MatConviNet

.\I *torch

2/2 GPUs available

alf GPU R#&

Other

Processing

Classification

Object Detection

Segmentation
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http://keras-cn.readthedocs.io/en/latest/
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S

A eNet g FEE k5 exp0l LeNet MNIST

BIEE: FEBREIEE MNIST: & 0~9 T4, 60000 IZRFEA, 10000/ 4%
SRR LeNet-5, —FiBRMLEML. KIKAE—MINE (INPUT) . BEE (CL . it
WE, W TRHEE (S2) . BRE (C3) « FRHEE (S4) . BHE (C5) « 2FEHE (
F6) FI—AihZE, BT A0~ M, Arblimh E & i U210,

o Y 4 3 4 g (o= §F ¢
O 1 2 F 4 § 6 7 4 9

C3: f. maps 16@10x10
C1: feature maps S4: f. maps 16@5x5

INPUT 6@28x28 _
Sy S50 D F6: layer QuTPUT
84 1

e 6@14x14 r 12
= T

‘ | Full connection Gaussian connections
Convolutions Subsampling Convolutions ~ Subsampling Full connection

Fig. 2. Architecture of LeNet-5, a Convolutional Neural Network, here for digits recognition. Each plane ig a feature map, i.e. a set of units
whose weights are constrained to be identical,

b . -
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E1&R 5> R SCik

HFLeNet I FESH#h#3# (TF) exp01_LeNet MNISTI/tf

patch_size = o4 step 8832, testing accuracy 0.984375
steps 10000 .

step 8896, testing accuracy 0.96875

X = tf.placeholder("float", shape=[None, 28, 28, Step 5960, testing accuracy 0.984375

y tf.placeholder("float", shape=[None, 10]) Step 9924, teSting aCCUFaCy’ 9-954375

step 9088, testing accuracy 0.96875

S S step 9152, test}ng accuracy 0.96875

"convl w", [5, 5, 1, 32], step 9216, testing accuracy 0.984375

initializer=tf.truncated normal initializer(stddev=0.1))

conv}zgnvlt;:‘geJEE\;]ari?z}(iéaI;Zer tf.constant initializer(e.0)) Step — tes-t-:lng accuracy 1
convl — tf.nn.conv2d(x, convl w, strides i, 1, 1, 1], padc.fing 'SAME ') StEP 9344, tEStlng accuracy 0.96875
relul tf.nn.relu(tf.nn.bias add(convl, convl b)) Step 9408, testing accuracy 0.954375
pooll tf.nn.max_pool(relul, ksize=[1, 2, 2, 1], strides=[ Step 9472’ tESting accuracy 0.953125
1, 2, 2, 11, padding='SAME") step 9536, testing accuracy 0.984375

step 9600, testing accuracy 1

step 9664, testing accuracy 1
step 9728, testing accuracy 0.984375

step 9792, testing accuracy 1
T T (Gl e e step 9856, testing accuracy 0.921875

tf.reduce sum(y * tf.log(y conv), reduction indices=[1])) Step 9920; testing accuracy 1

step 9984, testing accuracy 0.984375

train step = tf.train.GradientDescentOptimizer(0.01).minimize(cross_entropy) test accu racy 0.9857

y_conv tf.nn.softmax(fc2)

KEY LABORATORY OF INTELLIGENT PERCEPTION
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” WN‘ XIDIAN UNIVERSITY

H A eNet IFEEH£52E (keras) exp01_LeNet MNIST/keras
Keras Uit 5y fa] i

model = Sequential() ETA: 0s - loss:
model.add(Conv2D(filters=6, kernel size=(5, 5), padding='valid', il ETA: 0s - loss:

input shape=(1, 28, 28), activation="'tanh')) ETA: 0s - loss:
model.add(MaxPooling2D(pool size=(2, 2))) E¥if gz : {gng
model.add(Conv2D(filters=16, kernel size=(5, 5), ETA: 9s - loss:

padding="'valid', activation='tanh')) ETA; os - loss;
model.add (MaxPooling2D(pool size=(2, 2))) ETA: 0s - loss:
model.add(Flatten()) ETA: 0s - 10ss:

.9835
.9836
.9836
. 9837
.9836
. 9837
.9836
.9836
.9835
.9835
.9835
.9835
.9835
.9835
.9836
.9835
.9835
.9835
.9833

.0497 - acc:
.0493 - acc:
.0496 - acc:
.0493 - acc:
.0496 - acc:
.0494 - acc:
.0495 - acc:
.0495 - acc:
.0495 - acc:
.0496 - acc:
.0495 - acc:
.0496 - acc:
.0494 - acc:
.0493 - acc:
.0492 - acc:
.0492 - acc:
.0493 - acc:
.0494 - acc:

model.add(Dense(84, activation="tanh')) ETA: 0s - loss:
model.add(Dense(10, activation='softmax')) ETA: 0s - loss:
sqd = SGD(1r=0.01, decay=le-6, momentum=0.9, nesterov=True) ETA: 0s - loss:

(
(
model.add(Dense(120, activation 'tanh')ﬂ ETA: 0s - loss:
(
(

model.compile(optimizer=sgd, loss='categorical crossentropy' ETA: 05 - loss:
pile(op 9d, g - Py ETA: 0s - loss:

metrics=['accuracy']) . .
model.fit(trainData, trainLabels, batch size=64, E¥ij gi ) {gizj
epochs=30, verbose=1, shuffle=True) ETA: 05 - loss:

ETA: 0s - loss: 0.0498 - acc:

plot_model(model, to file='model.png’, ETA: 0s - loss: 0.0510 - acc: 0.9829

show shapes=True, show layer names=False) ETA: 0s - loss: 0.0521 - acc: 0.9826
4s 60us/step - loss: 0.0521 - acc: 0.9826

o 00090 0000000000000 00000 @O (
o 00090 0000900000000 0000000 O @ (
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HFLeNetf) F 547 (digits)
1. QIBHIEE

Test Images

DataSets/mnist/test

Minimum samples per class ©

RS

Maximum samples per class @

exp01l LeNet MNIST/digits

train.txt
DB Creation log file
create_train_db.log

5500 5
3
i
—
e W Count | 5057
® o
DB backend 3500 -
LMDB v § =000,
2500 o
Image Encoding © E
2000
PNG (lossless) ¥ 1500 o
Group Name 000:21
500
o
Dataset Name
IST =
MNIST «— B FE Image Mean: &

Create ———

BIRBIERIES

Explore the db

e : MNIST
New Image Classification Dataset iy
XBEEERBGER
image ) Use Image Folder Use Text Files M;E%ﬁi /@\
Grayscale v Training | ° A IRoration Job Status Done
Image size (Width x Height) © /DataSets/mnisttrain EE{RAIMIEERE nitialized at 09:35:39 PM (1
” Job Directory second)
s ol 2 Minimum samples per class @ Maximum samples per class © Ivarfib/digits/jobs/20170613-213539- ) R"“’:‘? MOBSEAL EM L
ct6a seconds
Resize Transformation @ 2 BERREFEFEFR CEEEAY (FH) . [.;"":’33‘2093::1)2 PM
) e Image Dimensions (Fokad - 3¢ acconds
Squash \ [GRES L ISEdp: v 9% for validation © % for testing ) Izaxza (Width x Height) Parse Folder (tainal)
mage Jone v
Create DB (train)
3 s N
Separate validation images folder ISR 5 MR S F o
Pt ""’“’ $OEL KNAQRS Solcley. Input File (before shuffling) e

21
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N

H A eNetWFEE 442 (igits) exp01_LeNet_MNIST/digits
2. B

BgR AR, f544N: MNIST Classiffication, EFtLeNetM %%, % Bl S%.

New Image Classification Model caon
Previous Networks Pretrained Networks Custom F.r}:.\w:f-:‘/ Li %3 T’“j\ 5 Tf X \T’.‘{;j
MEER b 4
W EESE
Select Dataset @ . Cafte | Torch
Solver Options Data Transformations
T i oo s - e ——
30 ¥ ) 1,-"-. { t M Image v * LeNet Original paper {1998] 28x28 (gray) -
Snapshot interval (in epochs) @ Crop Size © AlexNet Original paper [2012) 256%256
MNIST BRSO R
Done 09:36:12 PM SR ETE=TIEEE GooglLeNet Ongina¥ paper {2014} 28230
Image Size interval (in epochs) @
28x28 L — | —
1 L] _vu;!:l];,,
Image Type
SRASUMLE Random seed ©
:386:“'“’“’ Use this many GPUs (next available)
I &
Create DB (train) WA GPUID
45002 images
Create DB (val) Batch size @ VIO Showe or
4998 | 14 BM4s 3 L A
érzgtae :)‘;g(el:s() - #HAN, BNIEREAMSL Select which GPU[s] you would like to use @
A Mo 20 2 4%
10000 images SR#E E‘Zgﬁ;#—GPU #0 - GeForce GTX 1080 Ti (10.9 GB memory)
Batch Accumulation © #1 - GeForce GTX 1080 (7.92 GB memory)
Solver type © - Group Name ©
Python Layers © Stochastic gradient descent (SG v (£t A%
Server-side file @
Base Learning Rate @ multiples allowed Model Name ©
k= = H
0.01 FEE MNIST Classification
Use client-side file
Show advanced learning rate
options B EIRES (job)

|
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FRETHBLL LIl S I3

2N
%éé )
”WN‘ XIDIAN UNIVERSITY
SN

HA eNet I EE 4 (digits) exp01_LeNet MNIST/digits
3. YIgiER]

ST — LM 0 52 RS . DIGITS TR 14
W%, IS R IIZRk . BAE

Job Directory Job Status Running

Dataset
var/ib/dights/jobs/20170613-221731- ’
99ec MNIST « Iniualized at 10:17:31 PM (1 9% %ﬁ _\[/IE Eﬁ } < %‘ } } < /E{ G P U
Disk Size second) N J | | : z N ] z [ l Y
08 Done 09:36:12 PM « Running at 10:17:32 PM
Network (trainival) Image Size i
train_val.prototxt 28x28 Train Caffe Mode! Running ~ AP N AN
Network (deploy) Image Type { Y)? l_l—:" )EH /T:‘é: 1: E
deploy protonxt GRAYSCALE BN 72N T lE o
Network (original) DB backend
original prototxt Imdb Estimated time remaining: 19
Solver Create DB (train) seconds
solver,prototxt 45002 images
Raw caffe output Create DB (val) « Initiafized at 10:17:31 PM (1 0011+
caffe_output.log 14998 images second)
Create DB (test) « Running at 10:17:32 PM 0.01
10000 images -
0.0094
0.008 4
S S Hardware o007
3 %0 2
+ " ]
‘ . GeForce GTX 1080 Ti (#0) 0006
I £
2s4 | Memory E
7o 442 MB / 10.9 GB (4.0%) E 0.005 4
| GPU Utilization -
|| Fe 509 0.0044
F z Temperature
g ) 0 g 55°C 0.0034
<
e 0002+
. GeForce GTX 1080 (#1) :
Memory 0.0014
= 429 MB / 7.92 GB (5.3%) \
a3 - GPU Utilization 0 T T T i T 1
91% 0 5 10 15 20 5
] y T 3 ' ¥ u u u ' ¥ Jempheature
o 2 a 3 [ 10 12 1 1 1 20 58 °C Epach
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HFLeNetf) F 547 (digits)

4. P AFRE

E1&R 5 RSk

exp01l LeNet MNIST/digits

Trained Models
Select Model

Epoch #30

Test a single image
{RBVRREE

DataSets/mnist/test/6/00100.png

Image Path ©

Upload image

+ Show visualizations and statistics @

=3

SRES %,

: ee——

Test a list of images
Upload Image List

Accepts a list of filenames or urls (you can use your val.txt file)

Image folder (optional)

/,
{REVRRE
Relative pams in the text file will be prepended with this value
before reading

/DataSets/mnist/test

Number of images use from the file

Leave blank to use all
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Description

data

Activation

scaled

Activation

MNIST Classification Image Classification Model

Predictions
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Statistics
Data shape: [ 1 28 28]

Mean: 10.1212
Std deviation: 58.5525
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Visualization
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Data shape: [ 1 28 28]
Mean: 0.126515
Std deviation: 0.731907
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exp01l LeNet MNIST/digits

Job Status deee
MNIST Classification image classification Model  Intalized at 102811 PM (1 secord) TopN Image Classification
e e 103813 0M 6 Owner charring
1 10:28:19 PM ——
(Total - 7 seconds)
Summary Infer Moded Done «
Top-1 accuracy Job Status Done
9.13% P
Top N Predictions per Category o e 102933 P 1 st
;:;;: accuracy Notes Running &t 10:26:34 PM (6 seconds)
9.99% « Done at 10:29:40 PM
(Totad - 7 seconds)
None
Infer Moded Done =
Confusion matrix
0 1 2 3 4 5 6 7 8 9 Per-class accuracy Notes
0 078 0 0 0 0 0 0 2 0 0 99.8%
1 0 1131 0 0 0 1 1 2 0 0 99.65% tom
2 1 0 1024 0 1 0 1 4 0 1 99.22%
Category Top images for this category
3 0 0 1 1003 0 3 0 1 1 1 99.31%
4 0 0 1 0 ars 0 2 0 1 3 99.20% 0 (o)e
5 2 0 0 5 0 882 1 0 1 1 98.88% g °
6 4 2 0 0 1 3 948 0 0 0 98.96%
7 0 2 4 0 0 0 0 1020 1 1 99.22% 1 / 1
8 4 0 2 0 0 2 1 0 962 3 98.7T% 5
9 0 [} 0 2 7 5 0 3 2 990 98.12%
2 2R
All classifications 2
Path Ground truth Top predictions 3 3
1 Thome/liuDataSets/mnisttesy7/00000.png 7 TOD @ @ @D M 3 31
2 home/liuDataSets/mnistiesy2/00001.png 2 P3N 100.0% ] 1 @D [ 0.0% } L 0.0% ] T D 3
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HIYOLOV3H HErEsdll (darknet-FZ)  exp02_YOLO_Detection

BIELE: VOC2007, 5202, IIFE ( '
501118) , MRkEE (495218) , 3i+9963 =
I-I]EEE" gl 5 ; :3::2::3,;&:0! network.

m % H YOLOV3 ’ ;[fé )EH g R }g ?’Jﬁ\ ?IJ\IU ( %‘é 3. Non-max suppression.

FPN)D ; RH BB EERE 3 KM (6 1 BN S5 0 b 24 R 2% e L e kST Tl 5
ResNet) Al ks YOLOR| FH BN B AR AR W 2%, 1% H b Aar il ] 5

4 h B N K% B bounding boxesAFlIZE 5
MEZE P [a ) o] ], 43 9 3ANBir B

(1) ¥ K15 4571 21448*448

(2) JHEIT L PR ST RN A 432

(3) NMSHI, % &4 R

N -

zF:| 34 sat[ﬁ -

448 Q 28 ZE—\ N
144 S 3 5 7
N : — XK
28 14 )
E} 152 FL3 52 Toz4 Toza 1024 4096
Conv. Layer Conv. Layer Conv. Layers Conv. Layers Conv. Layers Conv. Layers Conn. Layer  Conn. Layer
7x7 xbds2 Ix3x192 1x1x128 Ix1x2567 .4 1x1x512 .5 3Ix3x1024
Maxpool Layer Maxpool Layer 3x3Ix256 Ix3Ix512 3x3x1024 Ix3x1024
2x252 2x252 1x1x256 1x1x512 3x3x1024
IxIx512 Ix3x1024 Ix3x1024-52
Maxpool Layer  Maxpool Layer
2x252 2x252
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HIYOLOV3H HErEsdll (darknet-FZ)  exp02_YOLO_Detection

PRA R

DarknetEX | ;
https://pjreddie.com/darknet/

darknetJEiS T £

https://github.com/pjreddie/darknet

BHAECE (Makefile) :
GPU=1

CUDNN=1

OPENCV=0

OPENMP=0

DEBUG=0

MR ZAR:

make —j$(nproc)
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https://pjreddie.com/darknet/
https://github.com/pjreddie/darknet
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