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«# -*- coding: utf-8 -*-

Created on Jan.18,2020 / Fixed on Jun.30,2020
< B = MBI S DIz DM FE BT — 5 = VERK >

@author: T.Kono

import cv2

import numpy as np

import matplotlib.pyplot as plt
import sys, string, random
import pickle, time

import json

from datetime import datetime

from keras.preprocessing.image import img_to_array

import kn_lib.line as line

B o e
#

# Data Creating of Machine Learning for Waveform Digitizer

#

B e e
# --- OpeNiNg ---------n-mmmm oo

# Date and time

today = datetime.today().strftime('%y%m%d-%H%M")

# start comment
print("\n< Data Creating of Machine Learning for Waveform Digitizer ",today,'>")

# --- Parameter input and define -------------------co oo
# data dimension
dim = 1024 # dim = int(input(' Input Dimension of data => "))

# data number input
print(‘\n Input data number. if <= 99, datas are not saved')
loop = int(input(’ => ")

# line number input
li_n = int(input(’ Input Line number ="))

99
100
101
102
103
104
105
106

comment = 'Digitizer_Data_'+str(li_n)+"-lin_

# common parameter )
"EUdImDZEBT —F [FERD/ S A—SFZ2HEEED
com_n = ‘common_para_1024_2006251034 json'
with open(com_n, mode="r") as f:

com_para = json.load(f)

# parameter import
ndpi = com_para[‘'para‘l[1]

lw = com_para['para'][2]
fs = com_para['para'][3]
weigt = com_para['para‘][4]
g_val = com_para['para'l[5]

"g_val[0][1] (¥ —D—EIROER/IME &KX E(pixel)
gvall2lG¥—H—DAREE

pix_poit = round(ndpi/72) # pixel number of point
ww = dim/ndpi ; hh = ww # graph width (inchs)

# peak number
" DDIRRZZRAED e (CERENDTE 51D AEH D%

cho_p = [2,3,4]

# disturbance width

0] [1]:ER AR ENIRD LR TR
[R1[B1:E—VDXREEBED LR TR
[4]1[5]: 51 > [HfRiEENRD LR TR

S 2ARENBUT (HEFEAS <, 51 >AREN 4L ENE<TFTD

large = [-30,130,
50,200,
10,500]

small = [-5,105,
20,100,
30,100]

iflin<=3:
It =large
else :
It =small

# marker setting

marker = ['+','D",'A",'0",'s",'v",'x']

" maker sample

['0)'s",'v']

['+'/'D','~''0's",'v','x']

[*,+,., 8, <> D' H, A\
'd','h','0"'p"'s' v, X ']

# --- Parameter print and comfirmation -----------------o-ouuo--

print("\n < Data parameter >')

print(' common parameter =',com_n)
print("\n Data number =',loop)
print(' line number =',li_n)

print(' line peak ="', cho_p)

print(' dim =',dim, ', dpi =',ndpi,



107
108
109
110
1M
112
113
114
115
116
17
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167

', fig size =','{:3.3}".format(ww),
'x','{:3.3}".format(ww),'inch’)
print(’ line width ='lw,'p’,"\n font size ='fs,'p’)
print(' marker  =',marker)
print("\n comment :',comment)

yn = input(* Confirm data parameter, process start OK? y or n --> ‘)
ifyn=="n":
print(‘Parameter is wrong') ;sys.exit()

print(‘\n Process start ..."); s_time = time.time()

# --- Data Create Loop ------------==-mmooommuun

# initial arry set

ima_data =[]

out_data =]

arrayimage = np.zeros([dim,dim,3],dtype=np.int8)
XXyy = np.zeros([2])

# mail loop
for | in range(0,loop):
plt.close()
fig = plt.figure(figsize=(ww,hh), dpi=ndpi)

# marker on/off
mk_on_off = random.choice([1,0])

# Base line create
p_n = np.random.choice(cho_p)
ff = line.line_n(dim, p_n)

fu = ff[0]
yn = ff[1]
pf = ff[2]
pk = ff[3]
ofs = ff[4]
weigt_ =[]
yy =1

ym =0 .
# SAERES>HFALIEZRD
d_of = (np.random.randint(It[4],1t[5]))/1000
for j in range(0,li_n+1):
y = np.zeros([dim])
for iin range(0,p_n):

"N=RXERBEI/INSGA—IMSTRDINSGA—FES A

BB TR ZER

# BRI OESH=E

d_f = (np.random.randint(It[0],1t[1]))/1000
# REDEH=E

d_k = (np.random.randint(It[2],1t[3]))/100

#1DDE—URIF O IEEEDER
y_add = np.exp(-((fu-pf[i]+d_f)**2)/
((2*(pk[il*d_k)**2))

)
# p_nfBDE—TEFEOEREHE
y =y +y_add + d_of

# ATty MR TRAZ &I
yy.append(y + np.full(dim,d_of)*j)

168
169
170
17
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
21
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228

yy = np.asarray(yy)
ymax = np.max(yy)

" B/ MEAYXER(C5R D FHVRUWZH DR
ymin = np.min(yy)-(np.random.randint(5,20))/100

# L > Z0-NCANDIZHDTHE
yn = yy/(ymax*np.random.randint(101,
150)/100)

# BT — 5= EE
out = (dim - (yn[0:li_n,:]*(dim-1))).astype(np.int32)

# draw scale randame choice

scale = np.random.choice(weigt,
4)/(np.random.randint(75,
150)/100)

# figure position

ax = fig.add_axes([0,0,1,1])

# marker style
if mk_on_off ==1and li_n <=3:
mak_ = np.sort(np.random.choice(marker,
li_n+1,
replace=False)

else:
mak_ =[]

# maker DRIFRZREFHHERN TS I ALICERD
dif = np.random.randint(g_val[0],g_val[1])

# legend position
lg_x = (np.random.randint(100,900))/1000
Ig_y = (np.random.randint(100,900))/1000

#3-EDSNIVLFES A AERT D
moj = np.random.randint(3,9)
d_n="join(random.choices(string.ascii_letters, k=moj))

# line drowing loop
for k in range(0, li_n+1):
if mk_on_off ==1:
"R —N— 1B A B CEE
N—H—RVGEE(FREES OH AIGEIRT S

Is_='solid’
else:
Is_ = np.random.choice(['-',-.",":","--"])

"inEB FY=-51>
HZ—SA2OMEN—NZERIC LT ROSNILZED
|_col = 'k'
lab = d_n+str(k)
ifk==lin:

I_col ='w'

lab "

fc_

w'



229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289

ms =5
else:
"I —H—DEIREEERDES A AISEIR

fc_ = np.random.choice(['w','auto'])

ax.plot(fu, yn[k,:],

|_col,

Is =ls_,

linewidth = Iw*scale[0],
label = lab,

markevery = dif,
marker = mak_[k],

mfc =fc_,

mec =1l col,

ms = g_val[2]*scale[1]
# tic drawing

sel = np.random.choice( ['in','out’]) # BEHRDSE

sel2 = np.random.choice( [True, False] ) # YEHODEE D EEDON/OFF

plt.tick_params(width = lw*scale[0],
length = 8*scale[1],
direction = sel,
labelleft = sel2
)

# legend drawing

fr_ch = np.random.choice([1,0])

ax.legend(loc = (lg_x,lg_y),
fontsize = f s*scale[2]*0.8,
framealpha = fr_ch,
frameon = 'False’

)

# outer frame off

ax.spines[“right" ].set_color(‘none’)
ax.spines[“top” ].set_color(‘none’)
ax.spines["left" ].set_color(‘'none')
ax.spines["bottom"].set_color('none’)

plt.ylim(0,1) ; plt.xlim(0,1)

# Buffer h'\Sfigure — 5 ZEUS

fig.canvas.draw()

buf = np.frombuffer (fig.canvas.tostring_rgb(),
dtype=np.uint8

imar = np.reshape(buf,(dim,dim,-1))

flg = 1%3
ifflg==0: ] .
3MECHEDEIETT —HDRIEICS >4 ATIRZEBZRHA

of_x = np.random.randint(0,dim*0.10,2)

cv2.rectangle(imar,(0,0),(of_x[0],dim),
(255,255,255),-1) # left

cv2.rectangle(imar,(dim-of_x[1],0),(dim,dim),
(255,255,255),-1) # right

gray_image = cv2.cvtColor(imar,cv2.COLOR_BGR2GRAY)
arrayimage = img_to_array(gray_image).astype(np.uint8)

290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
31
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350

ima_data.append(arrayimage)
out_data.append(out)

#¥BFT—4
ima_data = np.asarray(ima_data)
# AT —4

out_data = np.asarray(out_data)

# Execution time

e_time = time.time()

print(' ...Finished. Execution time (s) =,
'{:6.2f}' .format(e_time - s_time) )

# ---- Figure check ------------mmmmmmm

plt.close()

print("\n < Figure check >")

n =20

fig = plt-figure(figsize=(12,15))

n_list = np.random.randint(0,len(ima_data),n)

print(' . sample number = ',n_list)

for i in range(n):
nn = n_list[i]
ax1 = plt.subplot(5,4,i+1)
axl.imshow(np.reshape(ima_data[nn,:],(dim,-1)),cmap="gray’)
# plt.gray()
axl.get_xaxis().set_visible(False)
axl.get_yaxis().set_visible(False)

plt.show()

# ---- Data check -----------mmmm oo

print("\n < Figure and Data comparison > ‘)

n =4

fig = plt.figure(figsize=(10,6))

n_list = np.random.randint(0,len(ima_data),n)

print(' . sample number = ',n_list)

print(' . upper = input, lower = output’)

for i in range(n):
nn = n_list[i]
ax1 = plt.subplot(2,n,i+1)
axl.imshow(np.reshape(ima_data[nn,:],(dim,-1)),cmap="gray')
axl.get_xaxis().set_visible(False)
axl.get_yaxis().set_visible(False)

ax = plt.subplot(2, n, i+1+n)
for ii in range(0,li_n):
plt.plot(fu,dim-out_data[nn;ii,:],"--")

plt.ylim(0,dim-1) ; plt.xlim(0,1)

plt.gray()

ax.get_xaxis().set_visible(False)

ax.get_yaxis().set_visible(False)
plt.show()

# Special exit )
'::5——510),;-.5\%5(73‘9911311«){?(3\ FT—IDRFFTHIRGIET IS

if loop <= 99:

print('\n *** Datas were NOT saved, because Data numbers < 100.")

sys.exit()



351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
37
372
373
374

# --- Data save --------==----mmmme e
axis_test_graf = {'data":ima_data,

‘out':out_data,
‘para’:(dim,
ndpi,
comment,
li_n,
com_n,
marker
)
}

data_n = './'+comment+str(dim)+'_"+str(loop)+'_'+str(today) +".pik’

with open(data_n,'wb’) as f1:

pickle.dump(axis_test_graf,

f1,
protocol = 4

print("\nData was saved >>> \n',data_n)

# del large memory
del ima_data; del out_data

#

4.2 R ERMEEL (Line.py)
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# -*- coding: utf-8 -*-

@author: T.Kono

import numpy as np

def line_n(nn,p_n):

"p_nfBDH DB EEREDE TRIZZ4EMK T DR

AT
nn : data number
p_n : peak number

END OF CODE

Created on Jun.22,2020 / Fixed on Jun.30,2020
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5
X:
y:
g_

p
p
o

# XOMEDARK

X =np.I‘inspace(0,1,nn)
# yODTRIFA Y

y = np.zeros([nn])

—_
=

OLQTU'U
= =h

=h
w

—r
—

foriin range(0,p_n):

VM HOABEB TR ERESED
TONSA—EF%S2HLCERT, pnRKORERZLER L TERENDED

fo : E—ODHLEIRER
pk: E—ODRE

h : 2F051>

ofse: ATJTZwY b2

fc = (np.random.randint(-30,130))/100

pk = (np.random.randint(10,500 ))/1000
ga = (np.random.randint(100,150 ))/100
ofse = (np.random.randint(10,100))/1000

# 3D ABAERDERL
y_add = ofse + ga*np.exp(
-((x-fc)**2)/

)(2*(|0k)**2)
# HOXEHDEREDE
y =y+y.add

p_f.append(fc)
p_k.append(pk)
g_.append(ga)
ofs.append(ofse)

return x, y, p_f, p_k, g_, ofs






