i s Tolalalalal
Juu!!l” JE%E‘H T
MUEGYETE {78 2

BUDAPESTI MUSZAKI ES GAZDASAGTUDOMANYI EGYETEM

GEPESZMERNOKI KAR
MUSZAKI MECHANIKAT TANSZEK

Matrahazi Krisztian Mark

Nyilt forrask6di mozgas- és deforméacidéelemzé szoftver

fejlesztése Python kornyezetben

TDK dolgozat

Melléklet

2024 /25 Gszi félév

Konzulens: Dr. Kossa Attila, egyetemi docens



Tartalomjegyzék

Figgelék

A Node és az Element osztalyok konstruktora . . . . . .. .. ... ... ... .

A féprogram, a main.py . . ... .. ..

A virtuélis tesztvideok létrehozéasat végzé kod . . . . . . . ..o

A mozgaskovets algoritmus tesztvideos teljesitménye . . . . . . ... ...

A féprogram hasznéalatanak szemléltetése



Filiggelék

A Node és az Element osztaly konstruktora

Az alabbiakban olvashato a halo adatstruktaraja. A csomoépontokat a globalis )y
koordinatéik, a globalis sorszamuk, illetve az aktuélis képkocka sorszama alapjan hoz-
zuk létre a hélozés soran. Emellett mindegyikre vonatkozoan eltaroljuk a szamitott
elmozdulés-, alakvaltozas-, illetve fesziiltségértékeket. A vizsgalt tartomany belsejében
elhelyezkedd csomopontokban az alakvéltozési-, illetve fesziiltségvektorok négy-négy elté-
r6 értéket vesznek fel. Mindezeket kiilon téaroljuk, azonban csomoéponti atlagolaskor az

_AVG végzbdést valtozok is felhasznalésra keriilnek.

Lathato, hogy egy végeselem objektum létrehozasakor elmentjiik az elem globalis sor-
szamat, illetve az aktuélis képkocka szamat, azonban a kapcsolodd négy csomoédpontra is
sziikségilink van. Az adott elemen beliil interpoléalt kiilonféle mezévaltozok tarolasat is

objektum-orientaltan végezziik.

class Node:
def __init__(self, x_abs, y_abs, glob_nr: int, frame_nr: int):
self .XY = np.array([x_abs, y_abs])
self .glob_nr = glob_nr

self.frame_nr = frame_nr
self.disp: np.array = None

self .strain_NW: np.array = None
self .strain_NE: np.array = None
self .strain_SW: np.array = None
self.strain_SE: np.array = None
self .strain_AVG: np.array = None
self .stress_NW: np.array = None
self .stress_NE: np.array = None
self .stress_SW: np.array = None
self .stress_SE: np.array = None
self .stress_AVG: np.array = None

class Element:
def __init__(self, nr_of_element: int, locall: Node, local2: Node,
local3: Node, local4: Node, frame_nr: int):
self .nr_of_element = nr_of_element
self.locall = locall

self.local2 local?2

self.local3

local3




self.local4d = local4d

self .frame_nr = frame_nr

self .u_xi_eta: np.array = None
self .v_xi_eta: np.array = None
self .epsx_xi_eta: np.array = None
self .epsy_xi_eta: np.array = None
self . gamxy_xi_eta: np.array = None
self .sigx_xi_eta: np.array = None
self .sigy_xi_eta: np.array = None
self.tauxy_xi_eta: np.array = None

self .disp_field_2: np.array None

A féprogram, a main.py

Ebben a fejezetben olvashatd a féprogram, amelynek paramétereit és valtozoit a sa-
jat videofelvételiink adottsagai alapjan, illetve a vizsgalati igényeinket figyelembe véve

sziikséges beéllitanunk.

# Headers

import h_video_prep as vp

import h_CORE_LOGIC as core

import h_visualization as vis

from h_grid_motion_tracking import grid_motion_tracking
# Python Librarties

import time

import copy

import cv2

if __name__ == "__main__":

#una#iidt Input video preparation #EH#AHEEE

video_path = "DIC_Video_1.mp4"

frames = vp.extract_frames(video_path, save_every_nth_frame = 20)

print (f"Number of frames extracted: {len(frames)l}")

# output after framerate reduction
output_path = "output.mp4d"

vp.create_video (frames, output_path, fps=1) # set fps as needed

# watch the wideo
video_path = "output.mp4"
window_desired_width = 1700
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vp.play_video(video_path, window_desired_width)

#####EAE Notion tracking & Grid parameters #HEH#H#H###H
# the size in pizel of the correlation windouws

win_size_px = (200,200)

lk_parameters = dict(winSize = win_size_px, maxLevel = 5,
criteria = (cv2.TERM_CRITERIA_EPS | cv2.TERM_CRITERIA_COUNT,
10, 0.02))

# the size in pizel (dz,dy) of the correlation grid

grid_size_px = (150,150)

result_file "grid_points_in_time.dic"
# Pick your area of interest in the OpenCV window
grid_motion_tracking(frames, grid_size_px, result_file,

window_desired_width, lk_parameters)

start_time = time.time () # measure ezxzecution time (roughly)

### Parameters of the resulting images images and videos ###

colorbar_x0 = 2500 # left hand side x coordinate
colorbar_y0 = 500 # top y coordinate
image_params = {

# calculate your monitor’s dpi first, (https://dpi.lv/)
"dpi": 100,

# colorbar params

"colorbar_resize_factor": 2.5,

"latex_font": False,

"nr_of_ticks": 5,

"fontsize": 26,

"alpha": 0.75,

### Calculation of the displacement and strain fields ###

rm_rigid_body_transform = False
assume_rectangles = True
avg_nodal_strain = False

# number of interpolation points along one edge of an element

interp_res = 10

#anp#as##t Calculation of the stress field (optional) #HH#A####HH
Stress_Calc = False

stress_state = ’plane_stress’
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Young = T7e4 # check untt! (default: Pa, supports MPa)
unit = ’MPa’

Poisson = 0.32

avg_nodal_stress = False

von_Mises = True

core.calculate_disp_strain(result_file, rm_rigid_body_transform,
assume_rectangles, avg_nodal_strain, Stress_Calc, stress_state,
Young, Poisson, avg_nodal_stress, unit, interp_res,

image_params=image_params)

if Stress_Calc:
core.calculate_stress(stress_state, Young, Poisson,

avg_nodal_stress, interp_res, image_params, unit,von_Mises)

######## Visualization of the results ###H####H

# DISP

vis.visualize_disp_field_u_component (copy.deepcopy(frames),
assume_rectangles, colorbar_x0, colorbar_y0, fps=1)

vis.visualize_disp_field_v_component (copy.deepcopy (frames),

assume_rectangles, colorbar_x0, colorbar_yO, fps=1)

# STRAIN

vis.visualize_strain_field_epsx_component (copy.deepcopy(frames),
assume_rectangles, colorbar_x0, colorbar_yO, fps=1)

vis.visualize_strain_field_epsy_component (copy.deepcopy(frames),
assume_rectangles, colorbar_x0, colorbar_y0, fps=1)

vis.visualize_strain_field_gamxy_component (copy.deepcopy (frames),

assume_rectangles, colorbar_x0, colorbar_y0, fps=1)

# STRESS
if Stress_Calc:
vis.visualize_stress_field_sigx_component (copy.deepcopy (frames
), assume_rectangles, colorbar_x0, colorbar_y0, fps=1)
vis.visualize_stress_field_sigy_component (copy.deepcopy(frames
), assume_rectangles, colorbar_x0, colorbar_y0O, fps=1)
vis.visualize_stress_field_tauxy_component (copy.deepcopy(

frames), assume_rectangles,colorbar_x0,colorbar_yO,fps=1)

if von_Mises:
vis.visualize_stress_field_sig_vM(copy.deepcopy(frames),

assume_rectangles, colorbar_x0, colorbar_y0, fps=1)




end_time = time.time ()

elapsed_time = end_time - start_time

print (f"Elapsed time: {elapsed_time: .2f} seconds")
print (°’DONE’)

A virtualis tesztvidedk létrehozasat végzé kod

Jelen fejezetben a virtualis tesztvideok készitéséért felelGs kod olvashato. Lathato,
hogy a pottyok méretében, sziirkearnyalatos intenzitasédban, illetve elmozdulasaban is
megjelenik a véletlenszertiség. Az itt szerepld beéllitas szerint a mentett koordinataju
pontok mindkét irdnyban 20 pixeles osztaskozzel jonnek létre, mig a hatteret képezd

pottyok 5 pixelenként generalodnak.

Az els6 for ciklusban torténik a véletlenszert elmozdulasok generédlasa, a nagyobb
osztaskozzel rendelkezd ponthalmaz idéfliggs koordinatainak fajlba mentése, illetve az
egyes képkockak abrazolasa. Ezutan kovetkezik a valos felvétel zajanak modellezése, majd

az elkésziilt 10 képkockabol egy 10 mésodperces, 24 FPS-es vide6t hozunk létre.

import numpy as np
import matplotlib.pyplot as plt

import cv2

def add_gaussian_noise(image, mean=0, sigma=25):

row, col, ch = image.shape

gauss = np.random.normal (mean, sigma, (row, col, ch))
gauss = gauss.reshape(row, col, ch)

noisy = image + gauss

return np.clip(noisy, O, 255).astype(np.uint8)

# points being tracked, intt

x_range = np.arange (100, 701, 20)

y_range = np.arange (100, 601, 20)

x_grid, y_grid = np.meshgrid(x_range, y_range)
grid_height = x_grid.shape [0]

grid_width = x_grid.shape[1]

DPI = 130
MIN_SIZE = 1
MAX_SIZE = 10

MIN_INTENSITY
MAX_INTENSITY

]
o
o

# black




NR_of_frames = 10

random_sizes = np.random.uniform(MIN_SIZE, MAX_SIZE, x_grid.size)

random_intensities = np.random.uniform(MIN_INTENSITY, MAX_INTENSITY,
x_grid.size)

colors = [(intensity, intensity, intensity) for intemsity in
random_intensities]

x_grid_mx = np.empty((x_grid.shape[0], x_grid.shape[1], NR_of_frames))

y_grid_mx = np.empty((y_grid.shape[0], y_grid.shape[1], NR_of_frames))

x_grid_mx[:,:,0] = x_grid

y_grid_mx[:,:,0] y_grid

# BACKGROUND <nzt

x_range_bckgr = np.arange (100, 701, 5)
np.arange (100, 601, 5)

y_range_bckgr
x_grid_bckgr, y_grid_bckgr = np.meshgrid(x_range_bckgr, y_range_bckgr)

random_offsets_x np.random.uniform(-4, 4, size=x_grid_bckgr.shape)
random_offsets_y = np.random.uniform(-4, 4, size=y_grid_bckgr.shape)
new_x_grid_bckgr = x_grid_bckgr + random_offsets_x

new_y_grid_bckgr = y_grid_bckgr + random_offsets_y

random_sizes_bckgr = np.random.uniform(MIN_SIZE, MAX_SIZE,
x_grid_bckgr.size)

random_intensities_bckgr = np.random.uniform(MIN_INTENSITY,
MAX_INTENSITY, x_grid_bckgr.size)

colors_bckgr = [(intensity, intensity, intensity) for intensity in
random_intensities_bckgr]

x_grid_mx_bckgr = np.empty((x_grid_bckgr.shape[0], x_grid_bckgr.shape
[11, NR_of_frames))

y_grid_mx_bckgr = np.empty((y_grid_bckgr.shape[0], y_grid_bckgr.shape
[1], NR_of_frames))

x_grid_mx_bckgr[:,:,0] = new_x_grid_bckgr

y_grid_mx_bckgr[:,:,0] = new_y_grid_bckgr

for k in range(0, NR_of_frames):

if k == O0:
new_x_grid = x_grid_mx[:,:,0].reshape((x_grid.shape[0], x_grid
.shape[1]))
new_y_grid = y_grid_mx[:,:,0].reshape((y_grid.shape[0], y_grid

.shape[1]))
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else:

# generate and apply random offsets

random_offsets_x = np.random.uniform(-1, 1, size=x_grid.shape)

random_offsets_y = np.random.uniform(-1, 1, size=y_grid.shape)

new_x_grid = x_grid_mx[:,:,(k-1)].reshape((x_grid.shape[0],
x_grid.shape[1])) + random_offsets_x

new_y_grid = y_grid_mx[:,:,(k-1)].reshape((y_grid.shape[0],
y_grid.shape[1])) + random_offsets_y

x_grid_mx[:,:,k] = new_x_grid

y_grid_mx[:,:,k] new_y_grid
coordinates_string = ""
for j in range(grid_height): # rouws
for i in range(grid_width): # columns
coordinates_string += f’{x_grid_mx[j,i,k]N\t{y_grid_mx[j,i
> kIt # large string

# BACKGROUND
if k == 0:
with open(f’testdata_coordinates.dic’, "w") as file:
file.write(f’{x_range.min () }’+’\t’+f’{x_range .max () }’+’\t>’
+f’{len(x_range)}’+’\n’)
file.write(f’{y_range.min()}’+’\t’+f’{y_range.max () }’+’\t’
+f’{len(y_range)}’+’\n’)

file.write(f’img{k+1}’+’\t’+coordinates_string+’\n’)

new_x_grid_bckgr = x_grid_mx_bckgr[:,:,0].reshape ((
x_grid_bckgr.shape[0], x_grid_bckgr.shape[1]))

new_y_grid_bckgr = y_grid_mx_bckgr[:,:,0].reshape ((
y_grid_bckgr.shape[0], y_grid_bckgr.shapel[1]))

else:

with open(f’testdata_coordinates.dic’, "a") as file:
file.write(f’img{k+1}’+’\t’+coordinates_string+’\n’)

# generate and apply random offsets

random_offsets_x_bckgr = np.random.uniform(-1, 1, size=
x_grid_bckgr.shape)

random_offsets_y_bckgr = np.random.uniform(-1, 1, size=
y_grid_bckgr.shape)

new_x_grid_bckgr = x_grid_mx_bckgr([:,:,(k-1)].reshape ((
x_grid_bckgr.shape[0], x_grid_bckgr.shapel[1])) +

random_offsets_x_bckgr
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new_y_grid_bckgr = y_grid_mx_bckgr[:,:,(k-1)].reshape ((
y_grid_bckgr.shape[0], y_grid_bckgr.shape[1])) +

random_offsets_y_bckgr

x_grid_mx_bckgr[:,:, k] new_x_grid_bckgr

y_grid_mx_bckgr[:,:,k] = new_y_grid_bckgr

# plot

fig, ax = plt.subplots ()

ax.set_axis_off ()

ax.set_aspect (’equal’)

plt.figure(figsize=(8, 7))

plt.scatter(new_x_grid, new_y_grid, color=colors, s=random_sizes)

plt.scatter(new_x_grid_bckgr, new_y_grid_bckgr, color=colors_bckgr
, s=random_sizes_bckgr)

plt.gca() .set_aspect(’equal’, adjustable=’box’)

plt.gca() .invert_yaxis () # invert y-azis to match the coord. sys.

plt.x1im (0, 800)

plt.ylim(0, 700)

plt.gca() .set_facecolor (’white’)

plt.axis (’off?)

plt.savefig (f’points{k+1}. jpg’, format=’jpg’, dpi=DPI, bbox_inches
=’tight’, pad_inches=0)

plt.close ()

# duplicate each frame 24 times to get 24 fps + add mnoise
frames = []
for i in range (10):
frame = cv2.imread(f’points{i+1}. jpg’)
noisy_frame = add_gaussian_noise(frame, mean=0, sigma=25)
cv2.imwrite (f’gauss{i+1}. jpg’, noisy_frame)
for _ in range (24):

frames.append(noisy_frame)

# 10 seconds at 24 fps
num_frames_to_keep = 10 * 24

frames = frames[:num_frames_to_keep]

# create an .mp4 video
height, width, _ = frames[0].shape

fourcc = cv2.VideoWriter_fourcc(*’mp4v’) # codec

out = cv2.VideoWriter(’testdata.mp4’, fourcc, 24.0, (width, height))




for frame in frames:
out .write (frame)

out.release ()

A mozgaskovets algoritmus tesztvideods teljesitménye

Az aldbbiakban olvashat6é a testdata_coordinates.dic és testresults.dic fajlok
Osszehasonlitéasat végz6 kod, amely meghatérozza a virtuélis tesztvideon generalt koordi-
natak, illetve az optical flow algoritmus altal nyujtott koordinaték kiilonbségét pixelben.
Az utolsd sorok segitségével a tetszélegesen &llithaté ’threshold’ kiiszobértéknél na-

gyobb kiilonbségek szamossaga irathato ki a konzolra.

import numpy as np
# read testdata

def read_and_parse_testdata(filename):

data = []
with open(filename, ’r’) as file:
line_num = 0

for line in file:
line_num += 1
if line_num >= 3:
values = line.strip().split(’\t’)[1:]
data.append ([float(value) for value in values])
return np.array(data)
# read the results coming from ’main.py’

def read_and_parse_results(filename):

data = []
with open(filename, ’r’) as file:
line_num = 0

for line in file:
line_num += 1
if line_num != 6 and line_num !'= 12:
values = line.strip().split(’\t’)[1:]
data.append ([float(value) for value in values])

return np.array(data)

testdata = read_and_parse_testdata(’testdata_coordinates.dic’)

testresult = read_and_parse_results(’testresults.dic’)

difference = np.abs(testresult - testdata)

np.savetxt(’difference.dic’, difference, delimiter=’\t’, fmt=’%.3e’,
header=’’, comments=’’)
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### EVALUATION ###
print (f’total points (nodes) tracked: = {difference.size}’)
for i in range(3,6):
count = np.sum(difference > 1)
print(f’difference above {i} px: {count}’)
threshold = 10
count = np.sum(difference > threshold)

print(f’difference above {threshold} px: {count}’)

A féprogram hasznalatanak szemléltetése

A jelen fejezetben bemutatott képernySképek a f6program hasznélatanak kulcslépéseit

illusztraljak. A szoftver adott bemeneti videofelvételhez és felhasznaloi igényekhez torténd

adaptalasat illusztralja a 8.5.1 abra.

£ DIC-TDK (Workspace) =
PR O  » xDICgit » DICTOK
d_motion_tracking(frames, grid_s esult_file, wind _width, lk_para
start_time = time.time()
colorbar_;
colorbar.
image_params = {

": 100,

body_transform
assume_rectangles
avg _nodal_ strain

alculate disp_strain(result_file igid body_transform, assume_rectangles, a - - N 160
interp_res = 18
ress_Calc
calculate_stress(stres

1312
2024.11.09.

8.5.1. abra: Kiilonféle paraméterek és valtozok beallitasa a féprogramban.

Az elemezni kivant teriiletet a bal egérgomb nyomva tartésaval jelolhetjiik ki.

visszajelzésrél egy zold szint, téglalap alaki keret gondoskodik, a 8.5.2 abra szerint.
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8.5.2. abra: A vizsgalni kivant tertilet kijelolése a felugro ablakban.

A szoftver futtatasa kdzben a konzolablakon tajékozoédhatunk a program allapotarol
(lasd 8.5.3 abra), ahol néhany részeredmény is elérhets a felhasznald szamara. Ilyenek
példaul a szdmolt mezdvaltozok teljes mozgésra vonatkozo szélsGértékei.

© DIC-TDK (Workspace)
Megosztis

Metra > Egyetem > 7.félév
grid_motion_tracking(frames, grid_size_px, resi sired_width, lk_para

start_time = time.time() o = al ;l
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d
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overlaying v component of disp field onto the input images
overlayi omponent of strain field onto the input ima

component of strain field onto the input imag .‘wummm g P
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Elapsed time: 74 seconds Leokbe
DONE

eok

% Helyilemez (C)
% e h_globals.py  h_grid_motion_
> Adat (D) P tracking.py

P
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Gleython +v M @ - ~
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strain field files: 12/ ~—&
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Fé1év\x_DIC_git\DIC-TDK>
@ | Ln54 Col35 Spa : 96abt L ]

T z =12
@ 12C Napos ~ & 8D 7z D) Ry )

8.5.3. abra: A részeredmények és a program allapotanak nyomon kovetése a konzolon.

A futtatast kovetGen a 8.5.3 dbran megfigyelhetd, hogy a munkakényvtarban megje-

lentek a kiilonféle eredményvidedk, illetve az ellenérzé fajlokat tartalmazo mappak is. A
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8.5.4 abran a vizsgalt teriilet v(z,y) mezeje latszik a teljes mozgés kétharmadanal.

& disp_field_y_component.mpd - LC médilejtszs - x

Média Lejitszis Hang Video Felint Eszkozok Neézet Sigé

—1.550 —0.567 0.416

8.5.4. dbra: A kivant mezdévaltozot dbrazold eredményvided megtekintése.

A felhasznalo tobbféle szovegfajl segitségével ellendrizheti a szamitott eredmények

helyességét. A 8.5.5 abra az e,(x,y) mezd tizedik képkockara vonatkozo értékeit mutatja.

(2 D:\Mstra\Egyetem’ 7. el DIC_git DIC-TOK!debug.sran_fied\epsx_fied_sml_img 0.ic - Notepsde-» - x
Fiil Stekestés Keresés Nzet Kodolss Nyelv Bedlidsok Esckozok Makr Futatés Bovimények Ablakok ? ‘v ox
s BRRGS [ fnp 22 E5E %1 ERE0Ra®| @ ® K

= Limgtdic | Blgsr i 23 [ eps field_smiimgTodic B3

-944le-047-=7.8268e=04:-=7.7095e=047 =, 5922c=04 = =1 4748 -04;-=7.8575e=043 =7 .2402e=04 ;- ~7.1229e=045 =7 0055e=04; =6 -8882e=04 ;8 2
.5576e-04; --7.4409e-04; --7.3243e-04; - -7.2076e-04; - -7.0910e-04; - -6.9743e-04; - —6.8577e-04; - -6.7411e-04; - -6.6244e-04; - -6.5078e-04;
-1710e-04; --7.0551e-04; - —6.9391e-04; - -6.8231e-04; -6.7072e-04; - -6.5912e-04; - -6.4752e-04; - -6.3593e-04; -6.2433e-04; - -6.1273e-04;
.7845e-04; -6.6692e-04; -6.5539e-04; -6.4386e-04; -6.3233e-04; -6.2080e-04; -6.0927e-04; -5.9774e-04; -5.8622e-04; -5.7469%e-04;
-3979e-04; - -6.2833e-04; -—-6.1687e-04; - -6.0541e-04; - -5.9395e-04; - -5.8249e-04; - -5.7102e-04; - -5.5956e-04; - -5.4810e-04; - -5.3664e-04;
.0114e-04; - -5.8974e-04; - -5.7835e-04; - -5.6696e-04; - -5.5556e-04; - -5.4417e-04; - -5.3278e-04; - -5.2138e-04; - -5.0999e-04; - -4.9860e-04;
.6248e-04; -5.5115e-04; --5.3983e-04; -5.2850e-04; -5.1718e-04; -5.0585e-04; - -4.9453e-04; -4.8320e-04; -4.7188e-04; -4.6055e-04;
-2382e-04; --5:1257e-04; --5.0131e-04; - -4.9005e-04; - -4.7879e-04; -—4.6754e-04; --4.5628e-04; - -4.4502e~-04; - -4.3376e-04; --4.2251e-04;
.8517e-04; -4.7398e-04; -4.6279e-04; -4.5160e-04; -4.4041e-04; -4.2922e-04; -4.1803e-04; -4.0684e-04; -3.9565e-04; -3.8446e-04;
-4651e-04; - -4.3539e-04; -—-4.2427e-04; - -4.1315e-04; - -4.0202e-04; - -3.9090e-04; - -3.7978e-04; - -3.6866e-04; - -3.5754e-04; - -3.4641e-04;
.4651e-04; -4.3539e-04; --4.2427e-04; -4.1315e-04; -4.0202e-04; -3.9090e-04; - -3.7978e-04; -3.6866e-04; -3.5754e-04; -3.4641e-04;
-2210e-04; -4.1168e-04; —-4.0127e-04; - —-3.9086e-04; —-3.8044e-04; —-3.7003e-04; —-3.5962e-04; -3.4920e-04; -3.3879e-04; -3.2838e-04;
-9768e-04; --3.8798e-04; --3.7827e-04; - -3.6857e-04; - -3.5886e-04; - -3.4916e-04; - -3.3945e-04; - -3.2975e-04; - -3.2004e-04; - -3.1034e-04;
-71327e-04; +-3.6427e-04; -~3.5528e~04; -—-3.4628e-04; --3.3728e-04; —3.2829e~04; --3.1929e~04; -=3.1029%e~04;--3.0129e-04; -—2.9230e—-04;
.4886e-04; - -3.4057e-04; - —-3.3228e-04; - -3.2399e-04; - -3.1570e-04; - -3.0741e-04; - -2.9912e-04; - -2.9084e-04; -2.8255e-04; - -2.7426e-04;
.2444e-04; -3.1686e-04; --3.0928e-04; -3.0170e-04; -2.9412e-04; -2.8654e-04; -2.7896e-04; -2.7138e-04; -2.6380e-04; -2.5622e-04;
-0003e-04; -2.9316e-04; -—2.8628e-04; - -2.7941e-04; -2.7254e-04; -2.6567e-04; -2.5880e-04; -2.5192e-04; -2.4505e-04; -2.3818e-04;
.7561e-04; -2.6945e-04; --2.6329e-04; -2.5712e-04; -2.5096e-04; - -2.4480e-04; -2.3863e-04; -2.3247e-04; -2.2630e-04; --2.2014e-04;
:5120e=045-—2.4574e-04; -—2.4029e-04; --2.3483e-04; --2.2938e~04;7 -—2.2392e-045 -~2.1847e-04; --2.1301e~-04; -2 :0756e-04; -—2:0210e—-04;
-2679e-04; -2.2204e-04; --2.1729e-04; - -2.1254e-04; -2.0780e-04; - -2.0305e-04; -1.9830e-04; -1.9356e-04; -1.8881e-04; -1.8406e-04;
-2679e-04; - -2.2204e-04; --2.1729e-04; - -2.1254e-04; -2.0780e-04; --2.0305e-04; -—-1.9830e-04; - -1.9356e-04; -1.8881e-04; -1.8406e-04;
-8908e-04; --1.8393e-04; -—-1.7879e-04; - -1.7364e-04; -1.6849e-04; - -1.6335e-04; - -1.5820e-04; - -1.5305e-04; - -1.4791e-04; -1.4276e-04;
.5137e-04; -1.4583e-04; - -1.4028e-04; -1.3474e-04; -1.2919e-04; -1.2364e-04; -1.1810e-04; -1.1255e-04; -1.0701e-04; -1.0146e-04;
-1367e-04; --1.0772e-04; --1.0178e-04; - -9.5832e-05; - —-8.9886e-05; -—8.3941e-05; - —-7.7996e-05; - —7.2051e-05; - -6.6105e-05; - -6.0160e-05;
.5961e-05; --6.9617e-05; -—6.3272e-05; - -5.6927e-05; - -5.0583e-05; - —4.4238e-05; - -3.7894e-05; - -3.1549e-05; - -2.5204e-05; --1.8860e-05;
.8255e-05; --3.1511e-05; -—-2.4767e-05; - -1.8023e-05; - -1.1279e-05; - -4.5352e-06; -2.2088e-06; - 8.9528e-06; -1.5697e-05; - 2.2441e-05; - 2.24
.4908e-07;7 - 6.5943e-06; -1.3738e-05; -2.0881e-05; -2.8024e-05; - 3.5168e-05; - 4.2311e-05; -4.9455e-05; - 5.6598e-05; - 6.3741e-05; - 6.3741e-0

3.7157e-05; - 4.4700e-0 5.2243e-05; ' 5.9785e-05; ' 6.7328e-05; -7.4871e-05; - 8.2414e-05; 8.9956e-05; 9.7499e-05; 1.0504e-04; 1.0504e-04

Z 7.4863e-05; 8.2805e-05; -9.0747e-05; - 9.8690e-05; -1.0663e-04; 1.1457e-04; -1.2252e-04; -1.3046e-04; - 1.3840e-04; 1.4634e-04; 1.4634e-04
1.1257e-04; 1.2091e-04; - 1.2925e-04; 1.3759e-04; - 1.4594e-04; 1.5428e-04; 1.6262e-04; 1.7096e-04; 1.7930e-04; 1.8764e-04; 1.8764e-04

1 1.1257e-04; 1.2091e-04; 1.2925e-04; 1.3759e-04; 1.4594e-04; 1.5428e-04; 1.6262e-04; 1.7096e-04; 1.7930e-04; 1.8764e-04; 1.8764e-04
1.2057e-04; 1.2711e-04; - 1.3365e-04; -1.4019e-04; 1.4673e-04; 1.5327e-04; 1.5982e-04; 1.6636e-04; 1.7290e-04; 1.7944e-04; 1.7944e-04
1.2857e-04;-1.3331e-04;-1.3805e-04; 1.4279%e-04; 1.4753e-04; 1.5227e-04;-1.5701e-04; 1.6175e-04; 1.6649e-04; 1.7123e-04; 1.7123e-04,,

< >
Normal text file length 112662 fines: 71 Lni1 Col:1 Pos:1 INS

8.5.5. abra: A kivant szoveges ellendrzé fajl megtekintése.
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