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RAATYIE AL, /MR 60 5K T4, H TIPSR AL iR 25 (1 70 R

21



5.2.3 BILIREE R SIEA
SSRGS K ITIEM L, BRI 4R G0 B B RS EERE RN, A
N T TRAL B R R SR BS54, B R sz B . BUE I Wik )2 N R T 1R
228, ROJRiRE T EESH, FNBEE—EREF. i, REMIELHEERR
SEPE, AT DAAR B AR Bk 2 A 2 18] ) ) e o, IR el v N T AR 0 AT
BRI MBI AT EEE 4 5, X 450NN B 852 R RTERN B

A, V), S N P SR R S B

0, = F(, (BEXFOFD), n) (5-1D
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IR EERUERE . A RERER
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J=1
TEREE p MERPIRZNE . BAMERIREZEN
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22



LA 2% T A JFUHE P

VGG16 fEAZ MBI E WL 2 —, R T BG4 ZEHO0 F LR R T2
B, AW RN, REMAMEFRISEN 3X3 BRI 2 X2 L Z2# TS,
BT 16 JZHIMLS, AR 211 3X 3 BB BOA R — MR FZ IR, RFRHE
A2 BT R e D 2 8E, AR RIPERE. FTRAAR UL VGG 16 B AR #H 4 X 45 5T
TR E SRR, g AR

WE7R, VGG16 B3 16 )2, HhaE& 13 MEREM 3 M EERE, A 6 Mk
g, B RIEERAEE, ARG (block1~5) EIEE BN 64.
128, 512, 512, 512, 215 EBEEEE S s Bk, A BN

(224x224x3) BEANML, HIRZESEHESE 3%3 MBERZ, HEEMKERNETR, ¥

FEW R

1. blockl: NG} 224 X224 X3, ZFIR 64 AMEIEK 3X3 WEFZER, H
28 2X2 JONAL, vt net J9(112,112,64)

2. block2: ZEPHIX 128 /NMEIE 3 X3 HBRMLS, F 2X2 e Kitifl, %t net A
(56,56,128).

3. block3: £ =1k 256 MMEIE 3X3 HIMLS, FH2X2 ki, Hith net N
(28.,28,256).

4. blockd: £ =K 512 MMEIE 3X3 BRI, FH2X2 m ki, it net
(14,14,512).

5. block5: =R 512 AMEIE 3 X3 BRMLS, F2X2 HRitfl, Hith net A
(7,7,512).

6. EJE 3 EEIEEE, AN EIERENE TN O 4096, &M ERZE
1000 MFHZE e, SRS st 2 RN 2R e o . 8

51 5.2.3 VGG16 B AR 28 W 2% TAF [ £
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6.1 HELHTE5HIR

FEE N HVE R, 1 S EE R (R U, AR MRS E AL T, A AR
PAGTE S5 R LURLs 7 S A A T RE L, S PR R Al
AFFEREREOL T, HarS i eI 1 SRR = R B AL, AT R SRR
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TANMBL, RN, % Besg IR B, MEFEE AT, SRMESRY, %
T AT B ) ZE A BN AR SRR A T RE ILE o AEARIURI L St X 4, TE B 7R TE 2R o
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BEAF NS .
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BARSERRRE B R PR

T RE B AL AL LR IR S A AR B

LPNEIa
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6.2 [HERMBEESERIFH

{15 7 O 3 LT 1875 7 e 7 N 2
6.2.1 Canny 72 &4 R

W A GRS Sobel. Canny. Prewitt %8, A KA Canny 511, E2&T 1986
FH JohnF.Canny #2iH, FHAMRRILR., & & MG AN G B AGL &S50 . JRIGR K
BIEEER, WHHEENE, FrolEdedi T KN . XK EEIFFATA%EN, Rei s &
IR ERRAR . SR RS B, B JeFH Canny 5H 10 oA i 46
HEG R EEL, EVER R & B AP R

1 BEATHER. DO Gt iilos G b B e S R BURK, Pr DOz BESE — B AT H —

A 5X5 W T A R A A RS B o BB R B R IR A
G(X) = ! CXp(_XZ) (6-1)

270 20

2. FREGHSREME . ZPREH AL IR ESEIR, {8/ sobel kernel 7E 3 BN
KT )[R I R ,  IRENEE BT [ AKSE 7 1) B — B S8 AR SCnT BLS
PR MEER EIAGEEAT H. BRERT RS R SAGER, FR K

I B E N A 2T )
Fdge Gradient(G) = «,GZX + Gzy (6-2)
G
Angle(@) = tanA(Z?) (6-3)

3. AR, FEIRBOEE /N S, WG T AT, B R ILGA
BGER E R R . R, A MERN, TR G R 2T AE T LR
WK . M afERETRNIA%GE, BETRSH%GER. &b AN c WE
FETTE, FTLASS a f 25 4 b Al ¢ — s, BIEREHm T — NREK
o WRAFAER KA, WPAT T2, B, ZLikHar.
4. LD B EWL SR HIENILZ. Nk, FERERBEME, —ANERHEA—
ANEUNIME o« ASTHESE , 58 FE A P RT3 K 1 BRE (AT AT 300 % 0 5 S A STV i
%, M/NFRANBHENILZ, ASCNAEANRTIRLZ, A TFHE. ERABIEZ
) 56 R P AR A L B M F gt — DRI NI G e AR D % W e 5emiA i g EE,
BEATARNIDZ, BUEATHE, B
TEINGATIN 2 AT, Tt G R AL S, xS R A6 1) RGB USR5 AL Ab 28, RIK:
KA B RGN IR RS .. —RIEE T, KA AR
Gray = 0.299 x # + 0.587 x G + 0. 144 x B

He, RG,B /AN, 4. W= fudiEmfE, PUEEREA Lo, 2551, HLL EUKE
WEg S ER REOERER, MERERIRREE, XHBEREEL —B oA R(255,
255, 255)FIE (255, 255, 0), WASIREUGIK BEAL SR EUA:

Gray = 0.5 x R +0.5x B

SRIG R R EEE, X EMG AT Canny IIZAG I, BPXE R R b AT AN, A0 &5 S 4

TH:
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(a) (b)

(©) (d)

Kl 6.2.1 gt

WS NTHE ] a FTE ¢, 7F 06:48:29 B ZI, Lk 06:32:31 AfZIGE WL E T =, 7E Canny
DA T b A dd, STEUSE MBS, E-bF, ANE RS, 2]
LB MINZ, HAEBLRAEK, KGR EUE A R Z 5.
6.2.2 % Hough 45 ¥

22 M Hough 78 4 1 SIS /E 0T P RFEAT AR AR e, A8 46 1 285 SR B 3 T Al o
B AR PR - S0 A K B 2k T AR H LA AR BR B i AR AR T X, e R S R AR R T
(P — A SSAERR AR T BN — 25 M 28, S i B A i sl il , 7 mr LAAT A Hough A8 ¥
R H K . 28 8 Hough A8 # 35 BREF 6 ELZR A I, e i T b BT i A b AR [0 2 d,
KA B B E— A BINES (5 s R B TR BT B KRN ), SR
GV % 55 ¥ JE A i 2R AR A P T _E AR I IR A, (R T RN 1, BJE
SE LR 2R RS AT BB A BIROKR, Z A AL MRERE R S5 B &R L
(R p, A AT IR IR ) e ] P

Hough A8 246 M I I 7. Wi T LB I B R IA AR om ok . — 2% 28

DY = X+ OB, B RO AR R o BRI, AN SRERAE SR AU T, P O R,
HAENT 180 4R e /e i) 77, JMAEENT 180, ¥ P WU, (EMEEHZLILH 0

B, K2R 90 . o P iy ik Ny

p = xcos@ + ysind (6-4)

XF2egk, ATMATHETT AN ER L R: PRIO, A R &S a st o
SRR G X AN, HATIRMEIC Y 0. #£ EIRH) Hough ARy, BIEXS T A2
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JEF A IR, e GRS BB 75, bl DURR A ok, (BRI AN A /5 2RI

B FATRFR P, FIRFOR O, 285 R /NI T B R« il RS RN 1 i,

B THEA 180 Mol AT 0, HRPEE N ERIIX FLRIERS, 17805 M T LA & Xt
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Kl 6.2.2 FiEZSEEE
HR B X 1 B [H) BEAR AR B AT AR 2%, ZEIE 2R A5 2 AL TR I R 33, b
AN L AT R S K BN TERUE B o BT AESEAT % Hough A8k, HiRINE
TEBLE AT X HED TEERNE, REsFEE, n—Hm, e
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RGN IRE T p MOME, Hh, OMBUEERN:40< p <120 , p TEHEDA:
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Hbo, haal BB EE. B
BEE RE WL RIAR AL, A IS B B L K BB A N AR AL, BE LA, AT B
iR A ES RS k2 4 Lo S N8 TP Uk o ot TP R ERI I RES G2 g

P 6.2.3 AN [FIRE ML AR ) 206 AR AL 1A
ARG I 1 ) 2738 Lo V8 Ok mUEAT Al i AR BOCBOR - SAGEAR 1 1 D
N, FIELIH AR, AN B AR KRS . WA 6.2.3, RIEFIELIEKL,
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A, ARSCRE R A, AEAREOIRDL T AT AL SV 2R RS u AT IRE R 2R, DAL
BIEH S RENIL .
DR R AT R 8] 2 3y — b e A, RIMEECE SR =i g, R EEB 45
SUEEAARE, Pkl 1 s 2R v SR AR e . AR G E A v
il f /IMEAE AR FEAR A s B AR

TR GAT A RN b, AR Hough AR pe iUE R4, J+5 R G &N,
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b, W2 N K FE AR 4R f A, 202k o HE R A A H I S R S I S B AR,
Wb, d HERIEH LN KEARILE SE, SRS W R T ) g B ks, x
Z W FEG S B,

6.2.3 g WL EEFERT (R 2R AL ph 2R

SRR AR T AR LR v AR, ST K AL A B K R IR S RE L 8
R R

AN R BAR AT DUREAE R IR, BT (S, X, Y, 2) Abtr&2TEs T sn H
EEAL . EFEA SEOREE fAGE ANt O RN S M2 m e . fE
KGR RN, (u, v) FRBERAME, (4, v,) Fotsho CHME, v, ZK

LR EALE . [

K 6.2.6 ALY 5
I AHPERE R N TR R, BAHVSE RGN EA =480 (x, y, 2) 1
PR RGP A LU RIE

(6-5)
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K 6.2.7 fHNLE 5 BG4 &
RIS K, Fdh oK FRS z ik 0 M, B EG Fim
L,ﬁm$%%EmT%¢ﬁ.

v, =V, —atan(@) (6-6)

(LALPAEER

vV -V

b= 2 4 tan(9) (6-7)
o Z

KRG (X, Y, Z2) g ERE, ST

v-v, Y+

+ tan(0) (6-8)
a z
MR, R setH S a) b i BE B AL AL bR R A RS EEE h d B, SR
X
X, ¥, 7 =|-dsin(9) (6-9)
d cos (0)
ks
v-v, o _ 4 (6-10)
a d cos (@)
KRN d RIEA N
A r v >v, I
d =1V "V where A= —2 (6-11)
' cos ()

v =y, +a’ 1'fv>v

Hrb, o MO NN B XA SRS, e A F AL ATHy S5v, 1)
ZH5 dx b, XA LS v, fE8 €8, MO, HBORRIRIEE S5 Al LR B
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H B RGREARFN, PR &G TS Homt nT DOGtt—25 05 5 58 W RE RSk

fH. WERBATHEEM Rd,, d, B SEBREn e DL BT T oy, M, (] ECse R s, RIAT

i TP P ALY, i R 2 5 N AR AR EL S R A SN S B AT A5 5, T X
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1=

K] 6.2.8 JE AL AR

Fr R Sk S TE S A Sk, JLTRAA BLEME R R A TR . ) GH [A]EE B 5 M ekt
G ZEE 58 FEASE, W GH [AIEE &N 3.5m, XEUE LS G, H fEEGFI _EARR 7358
G(331,629),H(331,720), REAN LA, 155 2=15540 .

TR XE 100 5K EUR AT AL B, 15 H & IR EUE I IE U R SR 4R . B K SIRERI Y
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Kl 6.2.8 fg WL B I ] A2 44 K
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b EEILKE TR A
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Y =0.00793594t +29.1509186916548

BT LA RS W E S E . 24 MOR=150 i}, 574 x Z8 15247.0
HeAoN EUSEI RN 1, 460, 601, 871, HAE N A] N 2016-04-14 10-44-31,
7.2.2 BRI R

AR GM (1, 1) @SR, HFEHE R

RIS X O n A, X = {XO0). X O @)... X O(n)}, it 2 iR

g X0 = {XOM),XO@),., XxO(n)f, W GM (1, 1) BRI B4 A

dﬁt(l) +axV =y (7-1)
Hof @ BRI MR A B
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LUR 2 M T Bdf A 2 SRS 25 1 Python AR

# e AN A AR

import cv2

import numpy as np

import pytesseract

from matplotlib import pyplot as plt
ans = []

times= []

paths = []

for 1 in range(1,101):

img = cv2.imread(f "pic/original_frame{i}.bmp™)
paths.append(fpic/original_frame{i}.bmp®)

img_cv = img[20:80, 461:720]
cv2._imwrite(f"fog_head/original_frame{i}.clip.bmp®,img_cv)

# By default OpenCV stores images In BGR format and since pytesseract

assumes RGB format,

# we need to convert from BGR to RGB format/mode:
img_rgb = cv2.cvtColor(img_cv, cv2.COLOR_BGR2RGB)

37



res = pytesseract.image_to_string(img_rgb, config="--psm 12 -c
tessedit_char_whitelist=0123456789:").strip()

times.append(res)

print(res)

gray = cv2.cvtColor(img,cv2.COLOR_BGR2GRAY)
edges = cv2.Canny(gray,25,50)
#
# # lines = cv2.HoughLines(edges)
lines =
cv2_HoughLinesP(edges,1,np.pi/180,1,minLineLength=10,maxLineGap=20)

# # lines = cv2.HoughLinesP(edges,1l,np.pi/180,100)
# # print(lines)
# # print(lines)
# # print(img.shape)
h,w,_ = img.shape
th = h * 0.5
ymin = float('inf")
for line in lines:

x1 = line[0][0]

yl = Lline[0][1]

x2 = line[0][2]

y2 = Lline[0][3]

if yl<th or y2<th:

continue
tmp_ymin = min(yl,y2)
if tmp_ymin<ymin:
ymin = tmp_ymin

cv2.line(Cimg, (X1, y1), (x2, y2), (0, 255, 0), 2)
t = int(i - 50)
ans.append(15540)/(ymin-269)

# cv2.line(img, (x1,y1),(x2,y2),(0,0,255),2)
cv2.line(img, (0,269),(w,269),(0,0,255),2)
cv2.line(img, (0,ymin), (w,ymin),(255,0,0),2)
cv2_imwrite(f pic/original_frame{i}.hough.origin.png”,img)
print(img.shape)
from matplotlib import pyplot as plt
import pandas as pd

sl = pd.Series(ans)
s2 = pd.Series(times)
s3 = pd.Series(paths)
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df2 = pd.concat([sl,s2,s3], axis=1)
df2.to_csv(with_time.vis.csv")

df = pd.DataFrame(ans)
df.to_csv(''pingjia-fog.csv'™)

# print(df)

a = df.plot()
a.set_ylabel("distance (A/Av)")
a.set xlabel ("'time™)
a.legend(['distance (A/Av)'])
plt_.show()

#IU AT AHS

import cv2
import numpy as np
from matplotlib import pyplot as plt

# img = cv2.imread(f pic/original_frame30.bmp~,0)

# edges = cv2.Canny(img,7,50)

# plt_subplot(121), plt.imshow(img, cmap="gray")

# plt_title("Original Image®), plt.xticks([]), plt.yticks([])
# plt.subplot(122), plt.imshow(edges, cmap="gray")

# plt.title("Edge Image®), plt.xticks([]), plt.yticks([]D

# plt.show()

for 1 in range(1,101):

img = cv2.imread(f"pic/original_frame{i}.bmp*®,0)

# kernel = np.array([[0, -1, 0], [-1, 5, -1], [0, -1, 0]], np.-float32) #
s

# edges = cv2.filter2D(img, -1, kernel=kernel)

blur_img = cv2.GaussianBlur(img, (0, 0), 5)

img = cv2.addWeighted(img, 1.5, blur_img, -0.5, 0)

edges = cv2.Canny(img,15,70)

# 1.append((img,edges))

cv2_imwrite(f pic/original_frame{i}.canny.png®, edges)
plt_subplot(121), plt.imshow(img, cmap="gray”)
plt.title("Original Image®), plt.xticks([1), plt.yticks([1)
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plt.subplot(122), plt.imshow(edges, cmap="gray")
plt.title("Edge Image®), plt.xticks([1), plt.yticks([1)
plt.show()

for img,edge in I:
print(img)
plt.subplot(121), plt.imshow(img, cmap="gray")
plt.title("Original Image"), plt.xticks([]), plt.yticks([])
plt.subplot(122), plt.imshow(edges, cmap="gray")
plt.title("Edge Image®), plt.xticks([]), plt.yticks([D)
plt.show()

HoH OH O OH OH H

# PRI G EL LIS

import cv2

import mxnet as mx

import pytesseract

def get_time(path):
# print(path)
# Img = mx.image.imread(path, 1)[50:120, 461:727]
img _cv = cv2.imread(path)[50:120, 461:720]
cv2.imwrite("'fog_head/let.png", img_cv)

# By default OpenCV stores images in BGR format and since pytesseract
assumes RGB format,

# we need to convert from BGR to RGB format/mode:

img_rgb = cv2.cvtColor(img_cv, cv2.COLOR_BGR2RGB)

res = pytesseract.image to string(img_rgb,config="--psm 7 -c
tessedit _char_whitelist=0123456789:").strip()

# res = ocr.ocr_for_single_line(img)

# # print(res)

# res = ""_join(res[-8:])

# ch = "

try:
hour = res[-8:-6]
hour = int(""".join(hour))
mins = res[-5:-3]

mins int(""".join(mins))

sec = res[-2:]

sec = int("".join(sec))

# print(hour,mins,sec)

if sec >0 and sec <7.5:
sec = 0
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elif sec >7.5 and sec<22.5:

sec = 15
elif sec > 22.5 and sec<37.5:
sec = 30
elif sec > 37.5 and sec<52.5:
sec = 30
elif sec >52.5 and sec < 59.5 :
sec = 0
if mins <= 58:
mins += 1
else:
mins = 0
hour += 1

time = '2020-03-13 {"%02d"%hour}:{"%02d"%mins}:{"%02d"%sec}"
# print(time)
return time
except :
print(res, err",path)
return None

import pandas as pd

df=pd.read_csv("./VIS R0O6_12.csv",sep="\t",usecols=["LOCALDATE
(BEIJING)","RVR_1A"])

df.to_csv("./vis_csv_new.csv')

def get _data(time):

# print(df.head())

# print(time,"2020-03-12 16:00:30")

# print(time)

row = df.loc[df["LOCALDATE (BEIJING)"] == time]
# print(time,row)

try:

data = int(row.values[O][1])
if data >=0 and data <200:

return LOW"
# elif data >= 50 and data <100:
# return "'LOW"
# elif data >= 100 and data < 250:
# return "MID"

elif data >= 200 and data < 350:
return "MID"

elif data >= 350 and data < 1000:
return "HIGH"
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elif data >= 1000 :
return "VERY_HIGHT"
except:
return None
# print(a.head())

import os

import shutil

i=1

for _,_,files in os.walk("train™):
for name in Files:

if name == ".DS Store":
continue

i+=1

n = "train/"+name

# print('fog/"+name)
time = get_time(n)
if not time:
print("'not time',n)
continue

data = get_data(time)
if not data:
print(‘'not data',n)

img = cv2.imread(n)

# [:,450:661]

cv2.imwrite(f'fog clip/{data}.{i}.jpg",img)

# shutil.copyfile(n,f'fog_clip/{data}.{i}.-jpg™)
# get _data(get_time("'fog/4.jpg'"))

# BEWEIENT S BTt

import pandas as pd
import numpy as np
import seaborn as sns

# t = "RVR_1A"
t = "MOR_1A™
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max_min_scaler = lambda x: (X - np.min(xX)) 7/ (np.max(x) - np.min(x))

def regularit(df):
newDataFrame = pd.DataFrame(index=df.index)
columns = df.columns.tolist()
for ¢ in columns:
d = df[c]
MAX = d.max()
MIN = d.min()
newDataFrame[c] = ((d - MIN) /7 (MAX - MIN)).tolist()
return newDataFrame

df_2019 = pd.read_csv("merge.index.csv")

df 2020 = pd.read_csv("merge.2020.csv")

df = df_2019.append(df_2020, sort=False)

df = df.sort_values(t)

df = regularit(df[["WS2A", "CW2A", “PAINS", "TEMP®, "RH", t11)

df 2019 = df _2019.sort values(t)

df 2019 = regularit(df _2019[["WS2A", "CW2A", “PAINS®, "TEMP", "RH", t]D)
df 2020 = df_2020.sort _values(t)

df_2020 = regularit(df_2020[["WS2A", "CW2A", “PAINS®", "TEMP®", "RH", t11)

# feature_cols = ["WS2A", "WD2A", "CW2A-",

# "LIGHTS®, “PAINS", "ONH", "QFE_RO6", "TEMP®", “RH", “"DEWPOINT"]
# df = regularit(df[["WS2A","CW2A", “LIGHTS","PAINS","TEMP", "RH" ,t]1])
# df = df.sort_values(t)

feature_cols = ["WS2A", "CW2A", “PAINS", "TEMP", "RH"]

X_19 = df_2019[feature_cols]

y_19 = df_2019[t]

X_20
y 20

df _2020[feature_cols]
df_2020[t]

>
1l

df[feature_cols]
df[t]

<
1l

from sklearn.model_selection import train_test split
X_train, X_test, y train, y test = train_test split(X, y)
print(X_train.shape)

print(X.shape)

train, X _test, y train, y _test = X, X 20, y, y_20

print(X_train.shape, y_ train.shape, X test.shape, y_test.shape)

X HoH H O
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from sklearn.linear_model import LinearRegression

#H2 A%

model = LinearRegression()

H#3 1R

model . Fit(X_train, y train)
model

# print(model .predict(data X[:4,:]))
# print(data_y[:4])

# print(model .predict(X_train))
print(model.coef )
print(model.intercept )

# y test=y test.sort values(t)[feature_cols]

y _pred = model.predict(X_test)

# y _pred=y pred.sort()

from sklearn.metrics import mean_squared_error, r2_score

print("Mean squared error: %.2F"

% mean_squared_error(y_test, y pred))
# The coefficient of determination: 1 is perfect prediction
print(“Coefficient of determination: %.2f"

% r2_score(y_test, y pred))

from matplotlib import pyplot as plt

test = y_test.tolist()

pred = y pred

# print(test.tolist())

# print(y_pred)

test = pd.Series(test, name=""test data (2020)')
pred = pd.Series(pred, name="predicte data')
tp = pd.concat([test, pred], axis=1)

tp[ " index MOR_1A"] = range(l, len(tp) + 1)
print(tp)

# tp.plot(kind="hist",alpha=0.4)
tp.sort_values(“predicte data®)

tp = tp.reset_index(drop=True)
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tp.to_csv("fenbu.csv®™, index=True)
tp.-plot.scatter(x="index MOR_1A", y="predicte data®)
fig = plt.gcf(Q

fig.savefig(f reg_imgs/mor_pred.png")
tp.plot.scatter(x="index MOR_1A", y="test data (2020)%)
fig = plt.gcfQ

fig.savefig(f reg_imgs/mor_test.png”)

# MOR_1A

# M EHEE 5760

# ["WS2A","CW2A" ,"PAINS", "TEMP", "RH" ]

# [ 0.41448949 -0.31260577 0.26520221 0.5227623 -0.46001655]
# 0.3377940016168508

# Mean squared error: 0.02
# Coefficient of determination: 0.86

import os

path = r"E:\111\zhunque\low"

Filelist = os.listdir(path)

count=1

for file in Ffilelist:
Oolddir=os.path.join(path,file)
Filename=os.path.splitext(Ffile)[O]
Filetype=os.path.splitext(file)[1]
Newdir=os.path. join(path, "low. "+str(count)+filetype)
# Newdir=os.path.join(path,str(count)+filetype)

os.rename(Olddir,Newdir)
count+=1

# A

from _ future__ import division, print_function, absolute_import
import sys

sys.path.append("..7../")

import shutil

import os

import random

import math

root _path= r"E:\111"
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image_path = r"E:\111\Fog20200313000026*
image_output = r"E:\111\444"

os.listdir(image_path)
[n.split(".")[0] for n in image_list]

image_list

image_name
image=[]
a=0
for 1 in range(10000):
a=a+l
b =7722 + a * 15
print(b)
if b<=27941:
image -append(b)
# else:
# break
# print(image)

for 1 in image:
shutil.copy(os.path.join(image_path, str(i) +

-Jpg"), image_ output)

#

import numpy as np

import utils

import cv2

from keras import backend as K

from model .VGG16 import VGG16

import os

import glob as gb

from sklearn.metrics import confusion_matrix

K.set_image_dim_ordering("tf")

if _ name_ == " main__

model = VGG16(4)
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model . load_weights(r'./logs/ep045-10ss0.198-val_loss0.288.h5")
test path = "_/test/"

# jpg_list = os.listdir(test _path)

# sorted(Jpg_list)

y_pred = []

y true = []

image file = os.listdir(test _path)

for image in image_file:
print(image)
label true = image.split(".")[0]
y_true.append(label_true)

img_path = gb.glob(r-./test/*_jpg~")
for path in img_path:
print(path)

img = cv2.imread(path)

img = cv2.cvtColor(img, cv2.COLOR_BGR2RGB)
img = img/255

img = np.expand_dims(img, axis=0)

img = utils.resize_image(img, (224, 224))
#utils._print_answer(np.argmax(model .predict(img)))
result = utils.print_answer(np.argmax(model.predict(img)))
y_pred.append(result)
# print(utils._print_answer(np.argmax(model .predict(img))))
print(y_pred)
print(y_true)
C = confusion_matrix(y_true, y pred, labels=["dense', "low", "good",
“clea"])
print(C)

#ill %

from keras.callbacks import TensorBoard, ModelCheckpoint, ReducelLROnPlateau,
EarlyStopping

from keras.utils import np_utils

from keras.optimizers import Adam

from model .VGG16 import VGG16

import numpy as np

import utils

import cv2

from keras import backend as K

import matplotlib.pyplot as plt
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K.set_image_dim_ordering("tf")

def generate_arrays_from_file(lines,batch_size):

# S RE

n = len(lines)
i=0
whille 1:
X_train = []
Y_train = []

# FEY—7 batch_size A/ \HEHE

for b in range(batch_size):
if i==0:
np.random.shuffle(lines)
name = lines[i].split(";")[0]

# MXHFEEES

#img = cv2.imread(r".\data\image\train™ + */% + name)

img = cv2.imread(r"E:\vgglexwh\VGGl6-Keras-
master\data\image\train™ + /% + name)

img = cv2.cvtColor(img,cv2.COLOR_BGR2RGB)

img = img/255

X_train.append(img)

Y_train.append(lines[i].split(";")[1D

# o1 EEERNTTE

i = (i+1) % n

# LMEES

X_train utils.resize_image(X_train, (224,224))

X_train = X_train.reshape(-1,224,224,3)

#Y_train = np_utils.to_categorical(np.array(Y_train),num_classes= 2)
Y_train = np_utils.to_categorical(np.array(Y_train), num_classes=4)
yield (X _train, Y_train)

if _ name_ == "_main

# REURHIE

#log_dir = "_/logs/"
log_dir = "E:/vggléxwh/VGGl6-Keras-master/logs/"

# FTFRIEEERT txt

“+0



with open(r”E:\vggl6xwh\VGGl6-Keras-master\data\train.txt”,"r") as f:
lines = f.readlines()

# FTELTT, X7 txt EEHTFEREREHER) %

# FIELAIEEEBF TS

np.random.seed(10101)
np.random.shuffle(lines)
np.random.seed(None)

# Q0N H %, L0%FFIHiT.

num_val = int(len(lines)*0.1)
print(num_val)

num_train = len(lines) - num_val
print(num_train)

# ZFE7 AlexNet &7

model = VGG16(4)

# LEZH/F skip_mismatch #/by name

model . load_weights(''vggl6 weights tf dim ordering tf kernels.h5",by name=True
,Skip_mismatch=True)

# JEEVIGE

for i1 in range(0,len(model.layers)-5):
model . layers[i]-trainable = False

# RIFHIEEL, 3 HURFE—X

checkpoint_periodl = ModelCheckpoint(
log_dir + "“ep{epoch:03d}-loss{loss: . 3f}-
val loss{val _loss:.3f}.h5",
monitor="acc”,
save _weights_only=False,
save best _only=True,
period=3
)

# FIEFIERITTU, acc =7 TR TEZETFHEL)I%
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reduce_Ir = ReducelLROnPlateau(
monitor="acc”,
factor=0.5,
patience=3,
verbose=1

)
# BEFERE, Zval_loss —E1 NEHRHNREREREZERN )G, FUELE

early stopping = EarlyStopping(
monitor="val loss”,
min_delta=0,
patience=10,
verbose=1

# XM

model .compile(loss = "categorical crossentropy”,
optimizer = Adam(lr=1e-3),
metrics = ["accuracy"])

# —KETIGEA

batch_size = 16

print("Train on {} samples, val on {} samples, with batch size
{}.".format(num_train, num val, batch_size))

# FHEYIE

hist = model.fit_generator(generate_arrays_from_file(lines[:num_train],

batch_size),

steps_per_epoch=max(1, num_train//batch_size),

validation_data=generate_arrays from file(lines[num_train:],
batch_size),

validation_steps=max(1l, num_val//batch_size),

epochs=100,

initial_epoch=0,

cal lbacks=[checkpoint_periodl, reduce_Ir])

model .save_weights(log_dir+"lastl.h5")
# acc = hist.history[“acc"]

# loss = hist.history[~loss™]

# epochs = range(l, len(acc) + 1)
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plt.title("Training and Validation Loss")
plt.plot(epochs, acc, “"red", label="Training acc")
plt.plot(epochs, loss, "blue®, label="Training loss")
plt.legend()

plt.show()

val _acc = hist.history[“val_acc"]
val _loss = hist_history["val loss"]
epochs = range(1, len(val_acc) + 1)

plt.title("Vvalidation Accuracy and Loss")

plt.plot(epochs, val _acc, "red", label="Validation acc")
plt.plot(epochs, val _loss, "blue”, label="Validation loss")
plt.legend()

plt.show()

acc = hist.history["acc”]

val_acc = hist.history["val _acc"]

epochs = range(1, len(acc) + 1)

HOH OH OH OH OH OH OH OH OH OH O R HHH

plt.title("Training and Validation Accuracy"®)
plt.plot(epochs, acc, “red", label="Training acc"®)
plt.plot(epochs, val _acc, "blue”, label="Validation acc")
plt.xlabel ("epoches*®)

plt.legend()

plt.show()

loss = hist.history["loss"]
val_loss = hist.history["val loss"]
epochs = range(1, len(val_acc) + 1)

plt.title("Training and Validation Loss")

plt_plot(epochs, loss, “"red®, label="Training loss")
plt_plot(epochs, val_loss, "blue”, label="Validation loss")
plt_xlabel ("epoches™)

plt.legend()

plt_show()

# VGG16 FHZ M4

import tensorflow as tf

from tensorflow import keras

from keras import Model,Sequential

from keras.layers import Flatten, Dense, Conv2D, GlobalAveragePooling2D

from keras.layers import Input, MaxPooling2D, GlobalMaxPooling2D
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def VGG16(num_classes):

image_input = Input(shape = (224,224,3))

# B—ERED

X = Conv2D(64,(3,3),activation = “relu”,padding = "same”,name =
"blockl_convl®)(image_input)

X = Conv2D(64,(3,3),activation
"blockl_conv2®)(x)

X = MaxPooling2D((2,2), strides

"relu”,padding "same®, name =

(2,2), name = "blockl_pool")(X)

# BB

X = Conv2D(128, (3,3),activation
"block2_convl1®)(x)

X = Conv2D(128, (3,3),activation
"block2_conv2®)(x)

X = MaxPooling2D((2,2),strides = (2,2),name = "block2 pool™)(X)

“same” ,name

"relu”,padding

“same” ,name

“"relu”,padding

# B=1EED

X = Conv2D(256, (3,3),activation
"block3 convl®)(x)

X = Conv2D(256, (3,3),activation = "relu”,padding = "same”,name
"block3 conv2®)(x)

X = Conv2D(256, (3,3),activation
"block3 conv3®")(x)

X = MaxPooling2D((2,2),strides = (2,2),name = "block3 pool™)(X)

“same” ,name

"relu”,padding

“same” ,name

"relu”,padding

# BUITEFRRED

X = Conv2D(512,(3,3),activation
"block4 _convl®)(X)

X = Conv2D(512, (3,3),activation
"block4 _conv2™)(xX)

X = Conv2D(512,(3,3),activation = "relu”,padding = "same®, name =
"block4_conv3®)(x)

X = MaxPooling2D((2,2),strides = (2,2),name = "block4 pool ") (X)

“same”, name =

“"relu”,padding

“"relu”,padding "same”, name =

# FBOTERES
X = Conv2D(512,(3,3),activation = "relu”,padding = "same®”, name =
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"block5 convl®)(x)

X = Conv2D(512,(3,3),activation = "relu”,padding = "same®, name
"block5 conv2®)(x)

X = Conv2D(512,(3,3),activation
"block5_conv3®)(x)

X = MaxPooling2D((2,2),strides = (2,2),name = "block5 pool™)(X)

“relu”,padding "same®, name

PAY vy 7 VAN
# DEET

X = Conv2D(256,(7,7),activation = “"relu”,padding = “valid®, name =
"block6_conv4®)(x)

X = Flatten(name = "flatten®)(X)

X = Dense(256,activation = "relu”,name = “fullcl*)(X)

X = Dense(256,activation = "relu”,name = “fullc2")(X)

X = Dense(num_classes,activation = "softmax”,name = “"fullc3")(x)

model = Model (image_input,Xx,name "vggle*©)

return model
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