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# coding=UTF-8 1 «

=l L o E
import cv2 MSE = H E (F; - E}
import numpy as np =1
import os

def mse(imageA, imageB):
err = np.sum((imageA.astype(“float”) - imageB.astype("float")) ** 2)
err /= float(imageA.shape[0] * imageA.shape[1]) DataSet

return err
0 1 2 3 4
def getNumber(pic):
min_a = 9999999999 ” 1 : ’ 4
min_png = None
for png in os.listdir("data"): > © 7 8 °
ref = cv2.imread("data/"+png) 5 ‘ ; | 3
if mse(ref, pic) < min_a: |
min_a = mse(ref, pic) TestData 4 5 )
min_png = png
return min_png, min_a 0 i t
C*3.jpg’ . 26957.6950
pico = cv2.imread("t0.7ipg") 'S jpg’ . 15617.0475000A0A01 )

print getNumber(pico) C'2.Jpg’ . 20768B.189999999999>
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DataSet TestData
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# EEREL T

def getNumber(pic):
min_a = 9999999999
min_png = None
gray = cv2.imread( ,0)

= [np.hsplit(row,100) for row in np.vsplit(gray,50)] # UJZ|

label =
for row in x:
for ref in row:
if mse(ref, pic) < min_a:
min_a = mse(ref, pic)
min_png = int(label/5)
label = label + 1
return min_png, min_a
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F737Z_ ~ K-Nearest Neighbors(KNN)

KB E T HY%B /=

MRRITHNZES - BRIVGAWSALE?
> DEREZSE] - BREFEEH(outlier)




FiE_ ~ K-Nearest Neighbors(KNN

)

# HngkEl iy
gray = cv2.imread('digits.png’',0)

= [np.hsplit(row,100) for row in np.vsplit(gray,50)]
X = np.array(x)

train = x[:,:50].reshape(-1,400).astype(np.float32) # Size = (2500,400)

test = x[:,50:100].reshape(-1,400).astype(np.float32) # Size = (2500,400)
# Create labels for train and test data

k = np.arange(10) \
train_labels = np.repeat(k,250)[:,np.newaxis] K1E FIX& /|

test_labels = train_labels.copy()

# Initiate kNN, train the data, then test it with test data for k=7
knn = cv2.ml.KNearest_create()
knn.train(train,cv2.ml.ROW_SAMPLE,train_labels)

ret, result, neighbours, dist = knn.findNearest(test, k=7)

# Now we check the accuracy of classification
matches = result==test_labels

correct = np.count_nonzero(matches)

accuracy = correct*100.0/result.size

print (accuracy)




753%_ ~ K-Nearest Neighbors(KNN)

Input O Input 1 Input 2 Input 3 Input 4 Input 5 Input 6 Input 7 Inputs8 Input9

0]1]213]4]516]7]8]9

predict 0 predictl  predict2 predict3  predict4  predict5  predicté predict 7  predict8  predict 9

ol 1 3]12




J3i5= * Support Vector Machine(SVM)
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J3i5= * Support Vector Machine(SVM)

BRZEHL -If(X) #ﬂ‘é}i%ﬁﬂﬁﬁkﬁ"

=1 mJ:/\z:c%FE?EZlﬂ:/:hEIEE’Jﬂﬁ(ﬁLLﬁE’J)EktE‘
> LR E R =V (x) - LA kR E




J3i5= * Support Vector Machine(SVM)

el
f(x)EERE &= E}T.E%ﬁl?ﬂ%? MRBIaaRRE?

Z R IR
ZREiENED

f(x) AR =ZEiEEE - THREZEEHENEVHY
> FH£8IC (0<x<1)1’E7%1§%tI: & - {-EH%H)I i
FZESMAA - ERARME - BB EER
ZEEESHEMD - & Eﬁ*ﬁ%%ﬁ% EaRCE S




HiE=

# ERgREbT

SVM = cv2.ml.SVM create()

# SVM.setC(0) Cﬁnx&/
SVM.setType(cv2.ml.SVM_C_SVC) I /E
SVM.setKernel(cv2.ml.SVM_LINEAR) Ker'nel(f(x))El’\J ZERR?
SVM.setTermCriteria((cv2.TERM_CRITERIA_COUNT, 100, 1.e-06))
SVM.train(traindata, cv2.ml.ROW_SAMPLE, responses)

# H

result = SVM.predict(testData)

# Now we check the accuracy of classification
matches = result[1l].astype(np.int32)==test_labels
correct = np.count_nonzero(matches)
accuracy = correct*100.0/len(result[1])

print (accuracy) g 3 - 1 E

» Support Vector Machine(SVM)




J37A= * Support Vector Machine(SVM)

Input O Input 1 Input 2 Input 3 Input 4 Input 5 Input 6 Input 7 Input8 Input9
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predict 0 predictl  predict2 predict3  predict4  predict5  predicté predict 7 pmmdﬁ predict 9

predict 0  predict 1 predict 2  predict 3 predict 4 predict 5 predict6 predict 7 predict 8  predict 9
SVM(linear)
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Input 1 Input 2 Input 3 Input 4 Input 5 Input 6 Input 7 Input8 Input9
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Digit Recognition using OpenCV, sklearn and Python
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