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JRel : Alberto V.REFRARAREXIH 28 H

FHEMBT-HEHREEERESSHHEN CNN (SRMEMSE ) /19
LR E  ER Caffe REZFIERFMESF/R® Python* o REER
FHR® LR EXE#T TIRM | LASCHRFBA T S /RAL ISR AN 5245 7R

FEEDREIZ CNN 89illgS .

EAERERR CNN BREBSHHRSIREHEZLMES (FSRCNN) ,
EET (1] 1 [2] BHAFRAR , BIIRE T —MER CNN RITRE
& SR HIFTTIE. BMNERXNE ( (HREGESSHRNEHEHZ
BRI ) FEFMABNE T ZMERENNTR (BE0HRER
2 4s (SRCNN) ) .

FSRCNN %13

WRIEEXER [2] AYfER , FSRCNN B2 LATERE -

FHEREN : ERMNED#R (LR) BEFREN—RIFLE.

&) BEERLVERIDIEES (MBELSEREERRISIESSSE ) |
INFERERER (MM ERSHEE ) .
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JELHERET KX LR BERASIIEBREESoMHE (HR) B, &
RETFHSTEHRITIZEE , NF SCRNN HERRIEIERERT.
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7.
X :BXETERENEERE. A7 EERHEN HR B  ZEFRT
SERUNZGENE: NN
8.
9.
EZ&H  RIE HR LM HR B,
10.

FSRCNN (56, 12, 4) #HEREM (1RIE [2] RSB ERM®EIA |
CRIMRERIE ) WE 1 Fim. BRI LR FE4EEN 56 (F—EBESHE
MESRENTIREHE ) 88 12 Me/hdigss ( REFEENE
ISERENE |, VTIRETRME ) |, BETREA 4 (/£ LR 1 HR RHE=IE
RFTIRETRIERRESHE ) .

i 56 5%5 filters 12 1%1 filters 12 3x3 filters 56 1x1 filters 1 9x9 filter
| PR —_— —p —y — —

Convolution Convolution Convolution Convolution |Demnvolmiur| |
|lnputtLR) |

+ RelLU + RelU + ReLU + RelLU

1: FSRCNN (56,12, 4) H94514.
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YIS MZSLERNESIRETMMEE (2] B9 Wb F3RE. JIGSIREES
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&) Set14 (8a 14 KEK ) . EAFET , JIGHSWHEESE
WEFRE) HDF5* 3044 ( https://support.hdfgroup.org/ ) & , aJLATE
Caffe HEZRFTSILERE. WRH—LTHEMRERO® ZBEHILHY
Caffe , IBIHA (FEREAEF/RE® EEMHRALN Caffer EBERERS
REY F1 (=X : BEFRIFRE® E@ptg™ L4IE:E x 200 NERRE
FIRRY Caffer) .

&SR EBIERIFTEMLE |, ™A=

V.

NGHBE : B BEHEHEERN YU HES

(https://en.wikipedia.org/wiki/YCbCr) , AHREXERAT=EEE Y,

1

EF k33 91 sKGEIREEEGE—HITT FXRF , kK ZEBESDHHERR
RHHEF BIXMHLIUREB TN LR 5 HR EGIS Z Tk,
ERLZK s BE—XE® (LR/HR) &IIANEFEGHNTFE &2,
NF 91 KRWBIIGEG  SKYERM N X3 LR/HR FEIK. HIVERK
T ENRESRIEER/NMXIEAA LR F1 HR AibHFHE R
RE, FEBRINHEE N BURTFEGRX/NILZK s. [2] BIFEEAD
ML PE LR FEGRIANENA 7x7 &= F HR FEGKX
INEXA 21x21 BFR , MMELBIEF k=3,

Wik EIEEE - W BIEEPEREGILIES VE S 4 EHEERR |
BRI s TUKRTIIGEREEERINL K, LUNRINLRE.



AR Python RIBBERERT A&RIIGSWIXEIBEEN—FrTge54. K
i)f#FA OpenCV* (http://opencv.org/) RLEB ST EEG, F—1
RIBERER 7 WIRE)4E80EE (28 91 KER ) FR—KRIEE
BEKR—H HR 5 LR FEIGX , BREBRT , tHIERF k=3, £
K =19:

import os

import sys

import numpy as np

import h5py

sys.path.append('$CAFFE_HOME/opencv-2.4.13/release/lib/")

import cv2

# Parameters
scale = 3

stride = 19
size_ground = 19
size_input = 7

size_pad = 2

#Read image to process

image = cv2.imread('<PATH TO FILES>/Train/t1l.bmp’)

#Change color-space to YCR_CB



image_ycrcb = cv2.cvtColor(image, cv2.COLOR_RGB2YCR_CB)
image_ycrcb = image_ycrcbl:,:,0]
image_ycrcb = image_ycrcb.reshape((image_ycrcb.shape[0],

image_ycrcb.shape[l], 1))

#Compute size of LR images and resize HR images to a multiple of
scale
height_small = int(height/scale)

width_small = int(width/scale)

image_pair_HR = cv2.resize(image_ycrcb, (width_small*scale,
height_small*scale) )
image_pair_LR = cv2.resize(image_ycrcb, (width_small,

height_small) )

# Declare tensors to hold 1024 LR-HR subimage pairs
input_HR = np.zeros((size_ground, size_ground, 1, 1024))
input_LR = np.zeros((size_input + 2*size_pad, size_input +

2*size_pad, 1, 1024))

height, width = image_pair_HR.shape[:2]

#lIterate over the train image using the specified stride and create
LR-HR subimage pairs

count =0



for i in range(0, height-size_ground+1, stride):
for j in range(0, width-size_ground+1, stride):
subimage_HR = image_pair_HR[i:i+size_ground,
j:j+size_ground]
count = count + 1
height_small = size_input
width_small = size_input
subimage_LR = cv2.resize(subimage_HR, (width_small,

height_small) )

np.lib.pad(subimage_LR, ((size_pad, 2), (2, 2)), 'constant’,
constant_values=(0.0))
input_HR[::,0,count-1] = subimage_HR
input_LR[:,;,0,count-1] = np.lib.pad(subimage_LR, ((size_pad,
2), (2, 2)), 'constant’, constant_values=(0.0))
T—MUBERERTWEER python hSpy EHREIE— hdf5 X4,
ZXHEEZEIMEREIEZERN HR 1 LR FEIGRT
(-.)
#Create an hdf5 file
with h5py.File('train1.h5",'w') as H5:
H5.create_dataset( 'Input’, data=input_LR)
H5.create_dataset( 'Ground', data=input_HR)

(...)



AETRBRTATEZESEBMNIEGE (B 91 KEGEAR)
Y hdf5 32, LAETE Caffe i)ll4sp{ER.

FSRCNN ill&

£ =FF/R® Caffe* oA BELFERIMATARNSHERE | EMNEINHL
AJLIEREGR CPU LT, ZERNERANRENNREESFERNR

/R® Nervana ATLEHREHRER.

£ Caffe F1, (£F protobuf XHENEE, FSRCNN #REATMNFE
[2] BIMusEFTE., LUITRBRERTIEE [2]1 XA FSRCNN (56,
12, 4) HERIMABME—NERE. WA BN FIZE)I 45/ 25
B, X E X488 FRE $SHOME_CAFFE/examples B &
(train.txt 70 test.txt ) FBENRSERTEN . JIZRRILERNA 128,
name: "SR_test"
layer {
name: "data”
type: "HDF5Data"
top: "data”
top: "label”
hdf5_data_param {
source: "examples/FSRCNN/train.txt"
batch_size: 128

}

include: { phase: TRAIN }



}
layer {
name: "data"
type: "HDF5Data"
top: "data”
top: "label”
hdf5_data_param {
source: "examples/FSRCNN/test.txt"
batch_size: 2

}

include: { phase: TEST }

layer {
name: "convl”
type: "Convolution”
bottom: "data"
top: "convl”
param {
Ir mult: 1
}
param {

I[r mult: 0.1



}

convolution_param {
num_output: 56
kernel _size: 5
stride: 1
pad: 0
weight_filler {

type: "gaussian”

std: 0.0378

}

bias_filler {
type: "constant”

value: 0

}

()

AT EARE , [2] BFEEMNDINNGEPRET —MESI%S
20 protobuf MLEENNHUEREESRS protobuf 324 :

# The train/test net protocol buffer definition

net: "examples/FSRCNN/FSRCNN.prototxt"

test_iter: 100



# Carry out testing every 500 training iterations.

test_interval: 5000

# The base learning rate, momentum and the weight decay of the
network.

#base Ir: 0.005

base_Ir: 0.001

momentum: 0.9

weight_decay: 0

# Learning rate policy

Ir_policy: "fixed"

# Display results every 100 iterations

display: 1000

# Maximum number of iterations

max_iter: 1000000

# write intermediate results (snapshots)

snapshot: 5000

snapshot_prefix: "examples/FSRCNN/RESULTS/FSRCNN-56_12_4"
# solver mode: CPU or GPU

solver_mode: CPU

MEmmTS MESBSHEERBUTESEHIINGEHREEE XX

{4 FSRCNN.prototxt &M AIMIL :



MK B AE 5000 RER , 100 BRI AIZINITHIRIAEEL

b

BERZIEEN 0.005, ZIEFERKBEEEN , XEREZIREEAR
LSMEEREMEW. s8R 0.9 ( EIANERE ) , weight_decay 3 0

(IREBIMNBURETTANE ) .

=R 5000 JRIE  BHEBEAPRAER (RE) , &FKEREE O

#x=1ERT ) 9 1000000,

REIBEREHWES N examples/FSRCNN/RESULTS B R (BIgFRIER
#Hx $CAFFE_ROOT FrizfT Caffe ), REH (BEEWTIIGAIN

B ) RIS A=FFFE "FSRCNN-56_12_4"

MEE LR ARSH. EXRIMNERERYGE  KRVNRER
AR, URIERABSEHEZ BRNRER—FSEBITTIE.

MERENMBRERG—BESFNRE |, B LUBTIZIT build/tools B
R caffe s> TR -

export CAFFE_ROOT=< Path to caffe >
$CAFFE_ROOT/build/tools/caffe train -engine "MKL2017" —solver
\ $CAFFE_ROOT/examples/FSRCNN//FSRCNN_solver.prototxt

2>$CAFFE_ROOT/examples/FSRCNN/output.log



{35 FB (R1F RO IR BREE#F FF i )l| 5

Failllgx CNN J5 , RIBRESHIEERIMTENESH (NE ) EA
HifZ, Caffe BESMREEIEMNIH
FSRCNN-56 12 4 iter_1000000.caffemodel
FSRCNN-56 12 4 iter_1000000.solverstate
REYHEESS5EEENENNNZEIRESE , WFIH ZHED
WERFX M, BEBRESXEERE—MRERE , 88 7 EREIFER
ERERNTSHRBHREER. RXESHFERNNRBERFFRIIE
mAZMNLFFE., Bla0 , RigF(1iE1TT 100 FRIER , AE i)
BIREIFMNFERIMNETT 50 FXRENR , LE—ZRENNIRE. ]
AJLAER 100 FRERERIR R EF T 10145
$CAFFE_ROOT/build/tools/caffe train -engine "MKL2017" -
solver\
$CAFFE_ROOT/examples/FSRCNN//FSRCNN_solver.prototxt -
snapshot\
$CAFFE_ROOT/examples/FSRCNN/RESULTS/FSRCNN-56_12_4 _ite
r 1000000.solverstate\
2>$CAFFE_ROOT/examples/FSRCNN/output_resume.log

Ba , EXBBRESRHEERFTIENIRE (EXTHIH , 73 1500000
R) ZEl, GRS —EIET.

(ERFENISSEA9 FSRCNN iz



—BIIAB TRIIIGER , @TLIAEERA LR B&LATHE
PR, REERTEERE , BT LRI A2 RERT i 45,

il

ELie |, BT LUMERBANIIZES 2 P REZ SR INME A EGREL
WM DR, BR , EFAHES , H(IEERE LR BEFURLT
ZEYREL , AL, BfILL HR BEE&ASER, VG ERKE Set5 i
HIEENEAEG  EANHE (1] 70 [2] FrRA  EH NES , Bt
EAENE SR &AL,

ATTUE BV ERE G WK )BIESEIRE. AT EIZEA LR
B  BIBEMS TRESEREEG  FETENZTIZGME
RERIR. —BERNEREZTESBABGIMNG , FERXETESD
HREGENEE | TG 3 KEG (&2FinE. IR MBSO
=), LIEMiHEFAIIZRE SR RERIMERE

AT LB LA TUsE e EiRMNERTE. 4190, LA Python BIZR{ERE
EEGLL IR OpenCV EEELHENIKIRIE
import os

import sys

import numpy as np

#Set up caffe root directory and add to path
caffe_root = '$APPS/caffe/'

sys.path.insert(0, caffe_root + 'python’)



sys.path.append('opencv-2.4.13/release/lib/")

import cv2

import caffe

# Parameters

scale = 3

#Create Caffe model using pretrained model
net = caffe.Net(caffe_root + 'FSRCNN_predict.prototxt’,
caffe_root +
‘examples/FSRCNN/RESULTS/FSRCNN-56_12_4_iter_300000.caffe

model’, caffe.TRAIN)

#Input directories

input_dir = caffe_root + 'examples/SRCNN/DATA/Set5/'

#Input ground truth image

im_raw = cv2.imread(caffe_root +

'/examples/SRCNN/DATA/Set5/butterfly.bmp’)

#Change format to YCR_CB
ycrcb = cv2.cvtColor(im_raw, cv2.COLOR_RGB2YCR_CB)
im_raw = ycrcbl:,:,0]

im_raw = im_raw.reshape((im_raw.shape[0], im_raw.shape[1], 1))



#Blur image and resize to create input for network
im_blur = cv2.blur(im_raw, (4,4))
im_small = cv2.resize(im_blur, (int(im_raw.shape[0]/scale),

int(im_raw.shape[1l]/scale)))

im_raw = im_raw.reshape((1, 1, im_raw.shapel0],
im_raw.shape[1]))

im_blur = im_blur.reshape((1, 1, im_blur.shape[0],
im_blur.shape[1]))

im_small = im_small.reshape((1, 1, im_small.shape[0],

im_small.shape[1]))

im_comp = im_blur

im_input = im_small

#Set mode to run on CPU

caffe.set_mode_cpu()

#Copy input image data to net structure
cl,c2,h,w = im_input.shape

net.blobs['data'].data[...]= im_input

#Run forward pass

out = net.forward()



#Extract output image from net, change format to int8 and
reshape
mat = out['conv3'][0]

mat = (mat[0,:,:]).astype('uint8")

im_raw = im_raw.reshape((im_raw.shape[2], im_raw.shape[3]))
im_blur = im_blur.reshape((im_blur.shape[2], im_blur.shape[3]))
im_comp = im_blur.reshape((im_comp.shape[2],

im_comp.shape[3]))

#Display original (ground truth), blurred and restored images
cv2.imshow("image",im_raw)

cv2.imshow("image2",im_comp)

cv2.imshow("image3", mat)

cv2.waitKey()

cv2.destroyAllWindows()
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