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train.py (~/Desktop/project) - gedit

train.py . tools.py x test.py

1from skimage -
2 from skimage i
3 fron skimage 1

S MIME
4 tmport matplot] Enwd.“':,
5 from scipy tmp8
port numpy as np

_centrold import NearestCentrold
10 from sklearn.tree import DecisionTreeClassifier]
11 from sklearn import swvm

12 from sklearn.externals import joblib
13

14

15 def dirzfilename(dirname):

16 # read files from directory

17 matches = []

18 for root, dirnames, filenames in os.walk(dirName):

15 for filename in fomatch.filter(filenames, '*.[jp]*'):
20 matches.append(os.path. join(root,filename))

21 print('({}/{})'.format(root,filename))

22

23 print("Number of image Files”, len(matches))

24

25 return matches

6

27
28 def img2fv(fileName, img_row, img_col):

29
e digit_y = filename.split('-')[-1].split('.')[8]
£
3z char =
e, e, ,'5', 60,070, N8, 90, AN, R, Y, DL TR, TR STHTTTT TR LY TN, Q','RY, ST, T U, WYURTYT, T, T, e, SEE TR U R e e
13
34
,3.8, .8,7.8,6.8,9.8,16.6,11.6,12.6,13.6,14.9,15.8,16.0,17.8,18.8,19,6,28.8,21. ©,23.8,24.6,25.8,26.8,27.6,28.8,29.8,30.0,31.6,32,8,33,0,34.8,35.0, 8,41.8,4
s
16 digit_y = flt[char.index(digtt_y)]
a7 except ValueError:
38 p
39 digit = io.imread(fileName)
48 gray_image = coler.rgb2gray(digit)
a1 thresh = filters.threshold_otsu(gray_image)
42 binary_image = gray_image > thresh
43
44 #find an object fron image
as label_objects, nb_labels = ndi.label(np.invert(binary_image))
45
a7 #create feature vector
48 digit_x = np.zeros((1,(img_row*img_col)}, dtyp
48 diglt_fv = np.zeros((1,(ing_row*ing_col)+1), dtyp
50
51 for i in(range(1,nb_labels))
52 tap = label_objects == {
= r, np.where(tmp.sum(axt )= 1)
. 54 ¢, = np.where(tmp.sun(axis=0) > 1)
Python ~ Tab width: 4 = Ln10,Col48 = INs
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train.py (~/Desktop/project) - gedit

train.py x tools.py x test.py x
52 tmp = label_objects == {
53 r, = np.where(tmp.sun(axis=1) » 1)
54 c, = np.where(tmp.sun(axis=a) > 1)
55 # crop with border
56
57 gray_tmage[(r.min()-1):(r.max()+2), (c.min()-1):(c.nax()+2)]
58 transform.resize(tmp_ing, (img_row,img_col), mode='reflect’)
59 digit_x.reshape((1,(ing_row*img_col)))
60 _data = np.hstack((digit_y, diglt_x[8,:]))
61 digit_fv = np.vstack((digit_fv, tnp_digit_data))
62 except ValueError:
63
64 # remove first row
65  digit_fv = np.delete(digit_fv, o, o)
66
67 return digit_fv
68

63 # define size of the diglt
78 img_row = 28
71 ing_col = 28

72
73 output_filename = 'char_fu.pkl
74

75 #input directory
76 dirName = 'image-test

77 matches = dir2filename(dirName)|

78 feature = np.zeros((1,(img_row*img_col)+1), dtype='fl

79
88 for 1 in(range(®,len(matches))):

81 print("s", 1+1)

82 # create feature vector

a3 digit_fv = imgzfv(matches[1], img_row, img_col)
84 feature = np.vstack((feature, digit_fv))

a5

86 # delete the first zero value row

87 feature = np.delete(feature, 8, 8)

88 print("Feature vector size”, feature.shape)

91 # save feature vector to text file

92 print("Save feature vector to file", output_filename)
93 with cpen(output_filename,"ab") :

a4 f.write("\n"~joln(" ".joln(m
95 f.close()

96

str, x)) for x in (feature)))

87
98 digit_data = np.loadtxt(output_filename, dtype='floated')
99

100 X = digit_data[:
181y = digit_data[
102
163

184 clf = svm. SVC()
185 cLf . fit(X,y)

186
107 joblib.dump(clf, 'Char_fv.pkl')
Python ~ Tab Width: 4 ~ n77,Col3z  * s
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train.py x toals.py * test.py x
1from skimage import iof
2 from skimage import filters, color
3 from skimage import transform
4 import matplotlib.pyplot as plt
5 from scipy import ndimage as ndi
6 import numpy as np
mport os
ort famatch

t_centrold import NearestCentroid
fron sklearn.tree import DectsionTreeClassifier

earn.externals import joblib
ickle
import img2fv, dirzfilename

8
19 cLf = joblib.load('Char_fv.pkl')
20 test_ing = 'test-image/Test-in
211mg = {o.inread(test_img)

26
27 digit_fv = ing2fv(test_img, img_row, img_col}
28% = digit_fu[:,1:]
29 #digit_x = digit_x.reshape((1,(img_rowsing_col)))
30 tmp = X[0].reshape((tng_row,tng_col))

31 tmp = tmp.astype(float)

3
34 #show crop image
35 rc = int(math.ceil(math.sqrt(X.shape[8]))}

36
37 fig, axes = plt.subplots(nrows=rc, ncols=rc, figsize=(16,12))
ment = B
39 str1
48 txt =
41 for 1 in(r 8, rc)):
42 1=
43 for 3 in(range(8, rc)):
a4 try:
as tnp = X[cat].reshape((img_row, img_col))
a5 = tap.astype(float)
a7 imshow( tmp)
a8 set_axis_off()
49 clf predict([X[cnt]])
58 )
51
[8,1,2,3,4, ¢, LG H D, TR LT, TH LN, 0T, TR, TS, T, SR, e ,'dt, e, F AR R RS AT ,'et,'p,'e, s,y
52 t(x)]
53 set_title(str(tmp_word)}
= B ent = cnt+l
. 5. strl s stol i sto(tnp wocd),
Python ~ Tab width: 4 = tni,col23  * NS
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e TOOIS.py

train.py x tools.py

5 from scipy nport ndimage as ndi
6 import numpy as np
7 import o

r ors.nearest_centrold import NearestCentroid
16 from sklearn.tree import DectsionTreeclassifier
11 from sklearn import svm
12 from sklearn.externals import joblib
13 tmport pickle
14 from tools import img2fv, dirzfilename
15 impert math
16 import cv2

joblib.load( ' Char_fv.pkl')
ing = 'test-image/test-im
{o.lnread(test_tng)

24 ing_row
25 ing_col = 28
26

27 digit_fv = ing2fv(test_img, mg_row, img_col)
28X = digit_fv[:,1:]

29 #digit_x = digit_x.reshape((1,(img_row*img_col)))
30 tnp = X[8].reshape((ing_row,ing_col))

31tmp = tmp.astype(float)

33

34 #show crop image

35rc = int(math.ceil(nath.sqrt(x.shape[a])))

36

37 fig, axes = plt.subplots(nrows=rc, ncols=rc, figsize=(16,12))

3ment = B

39 s5tr1

40 txt =

a1 for 1 in(ra

12 strl =

a3 for j in(range(s, rc)):
try:

(e, rc)):

45 tmp = X[cnt].reshape((ing_row, img_col))

imshow(tmp)

set_axis_of f()

clf-predict([X[cnt]])
(pre_out))

29, AT, N D', EY, '

int(xj]
set_title(str(tmp_word))

54 ent = ent+
55 strl = strl + str(tmp_word)
56 except Exception

57

s8 print(stri)

59.10.shou()

Python +

testpy

Tab width: 4 =
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tools.py (~/Desktop/project) - gedit

a
train.py x
fron skimage tmport tof
from skimage import filters, color
from skimage import transform
tmport matplotlib.pyplot as plt
from scipy import ndimage as ndt
import numpy as np
import os
tmport famatch
from sklearn.netghbors.nearest_centrold import NearestCentroid
from sklearn.tree tmport DecisionTreeClassifier
from sklearn import svm
from sklearn.externals import joblib
def dir2filenane(dirName):
# read files from directory
matches = [)
for root, dirnames, filenames in os.walk(dirName):
for filename in fnmatch.filter(filenames, "*.[ip]*')
matches.append(os.path. join(root, filename))
print('({}/(})'.format(root,filename))
print(“Nunber of image files”, len(matches))
return matches
v(fileName, img_row, img_col):
digit_y = fileName.split('-')[-1].split(’.")[0]
char
(LR F U L (r CIRT Ll D) JRET (PR LT YR SR R LY T R S L (R LA
flt
[6.0,1.0,2.6,3.0,4 0,7 .6,9.0,10.0,11.90, ©,16.0,17.6,18.6,19.6,26.6,21
try:
digit_y = flt[char.tndex(digit_y
except ValueError:
digit = lo.inread(fileName)
gray_image = color.rgb2gray(digit)
thresh = filters.threshold_otsu(gray_tmage)
binary_image = gray_image > thresh
#find an object from image

label_objects, nb_labels = ndi.label(np.invert(binary_tmage))

#create feature vector
digit_x = np.zeros((1,(img_row*ing_col)), dtype
digit_fv

2t64")
floatés')

np.zeros((1,(tmg_row*ing_col)+1), dtype

for i in(range(1,nb_labels)):

mp = label_objects == i
np.where(tmp. sum(axt.
, = np.where(tmp.sum(axis=0

) > 1)
)>1)

tools.py

test.py x

Python v Tabwidth: 4 ~ n1,col23 v NS
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Test Zunly

tools.py (~/Desktop/project) - gedit

6 =8
train.py * tools.py . test.py x
E 14 def dir2filename(dirName):
15 # read files from directory
16 matches = []
17 for root, dirnames, filenames in os.walk(dirName):
18 for fllename in fnmatch.filter(filenames, '*.[Jp]*'):
19 matches.append(os.path. join(root, filename))
20 print('({}/{})'.format(root,filename))
= B
= EH print(“Number of image files”, len(matches))
W return matches
25
26
6 27 def img2fv(fileName, ing_row, img_col):
28
29 digit_y = fileName.split('-')[-1].split(
38
' 3','4 0'6°,'7°,'8","9", A", "7, 0C", DY, Y, TR, 06N K, T, 0D, 0K, LY, w,'0°,'0",Q", ST, WXLV, 020, 0,0, e, N, B AL D SRS R S SR EPRL R
,4.0,5.6,6.8,7.0,8.0,9.0,10.0,11.0,12.0,13 ©,15.0,16.0,17.0,18.9,19.0 0,22 0,37.0
35 digit_y = flt[char.index(digit_y)]
36 except ValueError:
37 pass
38 digit = 1o.inread(fileName)
39 gray_image = color.rgb2gray(digit
40 thresh = filters.threshold_otsu(gray_tmage)
41 binary_image = gray_image > thresh
a2
43 #find an object from image
44 label_objects, nb_labels = ndi.label(np.invert(binary_tmage))
as
46 #create feature vector
a7 digit_x = np.zeros((1,(img_row*img_col)), dtype='flc
48 digit_fv = np.zeros((1,(ing_row*ing_col)+1), dtype='f )
as|
56 for 1 in(range(1,nb_labels)):
51 tmp = label_objects == i
52 r, = np.where(tmp.sun(axis=1) > 1)
53 c, = np.where(tmp.sun(axis=0) > 1)
54
55 # crop with border
56 try:
s7 tmp_tmg = gray_tmage[(r.mtn()-1):(r.max()+2), (c.min()-1):(c.max()+2
58 digit_x = transform.resize(tmp_ing, (img_row,img_col), mode='refle
59 digit_x = digit_x.reshape((1,(img_row*img_col)))
66 tmp_digit_data = np.hstack((digit_y, digit_x[,:]))
61 diglt_fv = np.vstack((digtt_fv, tmp_digit_data))
62 except ValueError:
63
64 # remove first r
65 digit_fv = np.delete(digit_fv, o, )

cetucn. digit fy

Python v Tabwidth: 4 ~ tn4g,Col1 ¥ NS
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16 from skl tmport DectsionTreeClassifier
11 from sklearn import svm
12 from sklearn rnals import joblib

13 tmport pickle

14 from tools import img2fv, dir2filename

15 import math

16 import cv2

17

18

19 C1f = joblib.load('char_fv.pkl')

20 #test_img = 'test-image/test-img6.png’

21 #ing = 1o.inread(test_ing)

ter@ubuntu: ~/Desktop/project

‘numpy.ndarray’ obje

23 test_img = 'test-image/test-img6.png : ¢ pytkonct

24 ing = cv2.inread(test_ing, 0) (most recent call last)

25 kernel = np.ones((12,12), np.uint8) oti oy ine 33

26 img_eroston = cv2.erode(img, kernel, tterations mg2fv(ing.

28

29 tng_row = 28

30 tmg_col = 2

31

32 digit_fv = ing2fv(img_erosion, ing_row, img_col)

33X = digit_fv[:,1: =

34 #digit_x = digit_x.reshape((1,(img_row*ing_col))) - y st no-aterlbu
35 tmp = X[0].reshape(( 1) oython 5

ing_row,ing_col))
36 tmp = tmp.astype(f )

39 #show crop image
40 rc = int(math.ceil(math.sqrt(X.shape[0])))

ng2fv

fig, axes = plt.subplots(nrows=rc, ncols=rc, figsize=(16,12
splie(’.')(e]
3s no attribute 'split

w, ing_col))

tmp = X[cnt].reshape((ing_r

51 tmp = tmp.astype(float)
2 axes[1,3].nshow(tnp)
53 axes[i,j].set_axis_off()
54 pre_out = clf predict([X[cnt]])
S5 x = str(int(pre_out))
56 word
[6,1,2,3,4,5,6,7,8,9,'A','8",'C"','D", LRI CALE DAL LR TR T T R LY S, g B eV,
57 tmp_word = word[int(x)]
58 axes[t,}].set_title(str(tmp_word))
59 cnt = cnt+l
66 strl = str1 + str(tmp_word)
61 except Exception:
62
63 print(str1)

64.10..show()
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