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Research on handwritten digit recognition system based on Tensorflow
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[ Abstract] Handwritten numeral recognition is an important part of artificial intelligence recognition system. Handwritten numeral
recognition and application are completed based on tensorflow deep learning model. Firstly, tensorflow deep learning model is
established, convolutional neural network ( CNN) model structure and softmax are analyzed, and then 60 000 samples of
handwritten dataset MNIST are deeply learned, and 10 000 samples are processed Through deep learning, we can get the recognition
model parameters of handwritten numbers, and use the model parameters to recognize the handwritten numbers of users. Compared
with the traditional softmax model, the accuracy of CNN model based on tensorflow in—depth learning is up to 100% , 7% higher.

The research provides a certain research value for the application of Al digital recognition system.
[ Key words] machine learning; deep learning; Convolutional Neural Network ( CNN) ; TensorFlow
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Fig. 1 Composition of handwritten digit recognition system
WO MREFEAH K ARAR, A m
A PR (1) Fom.
F ) (@) (e ™) E (D)
AF,x7 eR(n+1); 9" € (1,2, K} ,n+1K
FRAE ) &« BI4ERE

—EEM

MNIST JEHLas 2= 2 i) — R4 , 1% 0~9
AR AT HEFE R, %l 5 60 000 > F5
BFIN A0 000 >TF- 55 F 7 AR AR 4,
FAFEAE—TK 28 = 28 (R KWK E T 55+ R
Fo DU MNIST Zedli £ i 254 m = 60 000, n + 1 =
784, K = 10 MNIST #4545 94 m = 10 000, n
+1=784,K=10;51H=0(2) . (3) TR,

% (x(l) ’y<1)) , (x<2> ’y(Z)) ,_”(x(aooom ,y(60000)> % ,
(2)

; (x(w ’ym ) ,<x<2> ’y<2>) ,_,,(x<10000> ’y<10000>> !,
(3)

BLE 2 I BRI TH I 4 A R o 1 508k LA
F— AN FHIRBF ML= I B AL S8
ST I0E P E R BL B
1.3 HRMEMLSHHKE

BRI N4 = RGN AR
ZABRZE 2R A 2ERZ U Al
B Z 2 BAES . BRUE N R, T R HUA
PRFHIE A0 T T — D B A th S 8508 48
TR RZ ACRE T 5 4 32 A TR AR O R RS R
EIF, e b F5 IR E R BB B R 2
I 26 1 2 B R TR 2 T

HE2ER

BEWL: 5+5 #7TI RELU AR

3245 e R RS 2%)
it :28+28*32 e il 14+ 14732

B :5%5 . AL BB
‘ ¢ i J RELU ey

G4BT e e
‘7 ith 147 14564 B PR B 7764

softmax JZ

ESTE

fi A\ :28%28

UTRIEAE S

Z:40:[1024,10]

P 1024 A Fki A [ 5 38 1
> 10 A [ Y A 2
HAFRE TH— M

TR

B [747%64,1024]
Ko 7764 R AL HEEZ
H i AT 1024 A )

B2 FEHEFIAZNESRMEMLEHEMN

Fig. 2 Composition of convolution neural network for handwritten digit recognition

& TansorFlow 8RR 1t A JZ= F14x 1% 452 2 7
SRR ANTE .

input = tf.placeholder( tf.float32, [ None,784 ] ) #
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input_image = tf.reshape (input, [ -1,28,28,
1]) #hi AR SR A5 U B, 28% 28 , FpLfi e i

y = tf.placeholder( tf.float32, [ None, 10 ] ) #& X
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filter_convl = weight_variable (filter) #4= {45
¥

b_convl = bias_variable([32]) #4: i 5 &
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h_convl = tf.nn.relu( conv2d (input_image, filter
_convl) +b_conv]l) #FHIFI0E RREL

h_pooll = max_pool (h_convl) =

h_flat = tf. reshape (h_pooll, [ —=1,14 * 14 *
32]) #E AR LR A R 35 N 42 i
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W_fcl = weight_variable ([ 14 * 14 % 32,768 | )
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W_fc2 = weight_variable ([ 768,10]) #softmax
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b_fc2 = bias_variable ([ 10]) #4 i softmax JZ
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y_hat = tf.nn.softmax ( tf. matmul (h_fel, W_fc2)
+ b_fe2) #4 B softmax JZ
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y_model = tf. nn. softmax ( tf. matmul ( x _data,
weight) + bais)
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cross_entropy = —tf.reduce_sum (y_ * tf.log (y_
conv) )
train_step = tf. train. AdamOptimizer ( learning _

rate ) .minimize ( cross_entropy )

train _ setp = tf. train. GradientDescentOptimizer
(learning_rate ) .minimize ( cross_entropy )
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correct_prediction = tf.equal (tf.argmax( y_conv,
1), tf.argmax(y_,1))

accuracy = tf. reduce _mean ( tf. cast ( correct _
prediction, "float" ) )
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Fig. 3 Preprocessing process and code of handwritten digits
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Tab. 1 Training loss and data accuracy

ES ] PR MBI UIERRAR R R

TCERZ R4 0.002  0.395 069 083 0.929 0.901
0.01  0.306 353631  0.939 0.919
0.025 0.277 722 566 0.970 0.922
0.05 0.260918 177  0.970 0.923
0.1  0.245686 171  0.970 0.925
1.0 0.178 545930  0.939 0.908
1.5 0.173 448963  0.929 0.919
HEFBMWZFMLZ  0.002 0.113 675268  0.960 0.967
0.01  0.010 198 373 0.980 0.981
0.025 0.031 697 357  1.000 0.983
0.05  0.003 000 124  1.000 0.981
0.1  0.001 001 291 1.000 0.981
0.75 2.296 184935  0.111 0.097
1.0 2294518451  0.111 0.097
1.5 nan 0.121 0.098
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