CHAPTER 5
IMPLEMENTATION AND TESTING

5.1 Implementation

5.1.1 Labeling train and test

The process of labeling the tran data and test data is done by categorizing

the images with test and train directories. At the image labeling stage, image

processing will be carried out with convert image to array and save, which will

result in the output labeling the test and train in binary format.
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def Process_Image(self):

data = np.asanyarray(self.image_data)

for x in data:

self.x data.append(x[0])

self.y data.append(x[1])

X Data = np.asarray(self.x data) / (255.0)

Y_Data = np.asarray(self.y_data)

X Data= X Data.reshape(-1, self.IMAGE_SIZE, self.IMAGE_SIZE,

return X Data, Y Data

def pickle_image(self):
X _Data,Y Data = self.Process. Image()
pickle_out = open('X_Train', 'wb')
pickle.dump(X Data, pickle_out)
pickle_out.close()

pickle_out = open('Y_Test', 'wb')

pickle.dump(Y_Data, pickle_out)
pickle_out.close()

return X_Data,Y_Data

On line number 2 the train and test data have been categorized into x and y

and the process of converting the image to an array is carried out to get the array

values from the test and train image.

On lines 3-5, an iteration is carried out to create an index that will determine the

conversion of the array values.
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Lines 6-7 and normalization is carried out so that the values in the array are only
between 0 and 1 by dividing by the maximum pixel value of 255. row 8 is carried

out Reshape image data.

Line 9 make outputs the converted image value to the array value, row 10-18

makes the array value saved to binary value using the pickle method.

5.1.2 Image exctraction & Train model

1. def conv2d(x, W):

2. return tf.nn.conv2d(x, W, strides=[1,1,1,1],
padding="'SAME')

3. def maxpool2d(x):

4. return tf.nn.max pool2d (x, ksize=[1,2,2,1],
strides=[1,2,2,1], padding='SAME"')

5. x = tf.compat.vl.placeholder('float', [None,
n_chunks,chunk_size])

6. y = tf.compat.vl.placeholder('float')

7 def recurrent neural network(x):

8. weights =

{'W_convl':tf.Variable(tf.random normal([5,5,1,32])),
'W_conv2':tf.Varia
ble(tf.random normal([5,5,32,64])),
'W_fc':tf.Variable(tf.random normal([7*7*4,512])), !

9. out':tf.Variable(tf.random normal([1024,n_classes]))}

10. biases = {'b_convl':tf.Variable(tf.random_normal([32])),
11. 'b_conv2':tf.Variable(tf.random normal([64])),
12. 'b_fc':tf.vVariable(tf.random _normal([512])),
13. 'out':tf.Variable(tf.random_normal([n_classes]))}
14. x = tf.reshape(x, shape=[1, 28, 28, 1])

15. convl = tf.nn.relu(conv2d(x, weights['W_convl']) +

biases['b_convl'])

16. convl = maxpool2d(convl) conv2 =tf.nn.relu(conv2d(convl,
weights['W_conv2']) + biases['b_conv2']) conv2 = maxpool2d(conv2)

On line numbers 1 -2, the image exctratot process will be carried out with a
convolutional layer and maxpooling is done to get important information from the
incoming data such as valuable pixels. Maxpolling is done with kernel size ksize

=[1,2,2,1].
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Line 5-14 then the data is entered into the hidden layer and given weight and
bias to obtain classification from train and test. The hiding layer uses layers 4
times, 32, 64, 512. Line 15 resizes the data to be readily recognized by the

algorithm.

16-17 use relu activation to make values easier for the algorithm to recognize

by making judgments if there is data that has a value of 0 then it is not needed.

1. layer =
{'weights':tf.Variable(tf.random_normal([rnn_size,n_classes])),

2,
'biases':tf.Variable(tf.random normal([n_classes]))}

x = tf.transpose(x, [1,0,2])
x = tf.reshape(x, [-1, chunk_size])
tf.split(x, n_chunks, 0)

. l1stm_cell =
rnn_cell.BasicLSTMCell(rnn_size,state_is_tuple=True)

7. outputs, states = rnn.static_rnn(lstm cell, x,
dtype=tf.float32)

X
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8. output = tf.matmul(outputs[-1], layer['weights']) +
layer[ 'biases’']

9. return output

10. def train_neural network(x):

11. prediction = recurrent_neural_ network(x)

12. cost =

tf.reduce_mean( tf.nn.softmax cross_ entropy with_logits(prediction

'Y) )

13. optimizer = tf.train.AdamOptimizer().minimize(cost)
14. with tf.Session() as sess:

15. sess.run(tf.initialize_all_variables())

16. for epoch in range(hm_epochs):

17. epoch_loss = 0

18. for _ in

range(int(mnist.train.num_examples/batch_size)):

19. epoch_x, epoch_y =
mnist.train.next_batch(batch_size)

20. epoch_x =
epoch_x.reshape((batch_size,n_chunks,chunk_size))

21.
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22. _, ¢ = sess.run([optimizer, cost],
feed_dict={x: epoch_x, y: epoch_y})

23. epoch_loss += c

24,

25. print('Epoch', epoch, 'completed out
of',hm_epochs, 'loss:',epoch_loss)

26. correct = tf.equal(tf.argmax(prediction, 1),
tf.argmax(y, 1))

27. accuracy = tf.reduce_mean(tf.cast(correct, 'float'))
28.

print('Accuracy:',accuracy.eval({x:mnist.test.images.reshape((-1,
n_chunks, chunk _size)), y:mnist.test.labels}))

29. train_neural_network(x)

On line numbers 1 -5, it captures the output of the image extractor and
becomes a full connected layer to be recognized by the algorithm. On line 6 - 9
the data enters the LSTM cell, the data will be processed with rnn_size which
means using a hidden layer of rnn with a value of 128. In this process the
incoming data will be recognized by storing the data that is entered into the Istm
memory (cell mory) so that the information that is entered can be stored as a

reference for future data.

Line 10 creates a function train to build a moedel. Line 11 is making
predictions execution from the recurent-neural network. Line 12-17 uses
softmax_crossentropy to calculate loss in prediction, Adam optimazer is used to
optimize the learing rate. Lines 18-21 create a train step with batch_size 128 on
x_train and y_test. Line 22-23 calculates the loss from the prediction. Line 25-29
calculates the d accuracy of the prediction based on the step epoch. And keep the

model train based on the accuracy of the epoch.

5.1.3 Load model & Make prediction

. model = tflearn.DNN(convnet)
model.load('lstm_ocr.model')

def predict(input_img):

gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)

ret, threshl = cv2.threshold(gray, 0, 255, cv2.THRESH_OTSU

1
2
3
4. img = cv2.imread("samplel.jpg")
5
6.
| cv2.THRESH_BINARY_INV)



7. rect_kernel = cv2.getStructuringElement(cv2.MORPH_RECT,
(4, 4))

8. dilation = cv2.dilate(threshl, rect_kernel, iterations =
1)

9. contours, hierarchy = cv2.findContours(dilation,

c¢v2 .RETR_EXTERNAL, cv2.CHAIN_APPROX_NONE)

10. contours, hierarchy = cv2.findContours(dilation,
cv2.RETR_EXTERNAL, cv2.CHAIN_APPROX NONE)

11. im2 = img.copy()

12. for cnt in contours:

13. X, vy, w, h = cv2.boundingRect(cnt)

14. rect = cv2.rectangle(im2, (x, y), (x + w, y + h), (0,
255, 0), 1)

15. cropped = im2[y:y + h, x:x+ w]

16.

17. img2 = cv2.imshow(detect, im2)

Line 1-2 reloads the trained model by importing tflearn and reuses it to

predict the text in the incoming image. Line 3 uses imread to enter the input
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image, Line 4-8 applies a filter to the incoming image with a grayscale filter, otsu

binarization, and dilation. 9-15 to find the location of the text area using the ROI

(region of interest) method based on the contour, width, height coordinate x and y

of the image to create a text area marker. Line 17 displays the image with the

prediction of the model.

5.2 Testing
5.2.1 Testing Model

Lstm_ocr.model Pytesseract
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ot enough beetles and/frogs|inthe anks thatlhe must eatiMan; &nd o
ourzround taol”

fefieetligowithinoble
children|thatlthey)may never fhrget the hungry|fn thisfworld”

Word total=106
Word detect=95
(TP+TN)

A =
ey = (TP +EP+FN+TN)

Accuracy = ( pp+a)

——=—a70*100
95+4+3+4)

=93.396%

%100
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Font calibri light

“H’sh. Itfis neither [bullock|riar ht,”

Wolf. [TtfisMan.”]

The|whine had|changed to|a sortfof lhum ming purr that seem ed to[come|
from every[quarter |of thecorm pass It jwas the jnoise that 5|
e : ek

ping in th o
som etimes into[the [veryjm outh|of the tiger.

Fiiant” said[Father [Wolf, showing il is whitelteeth, [Faughi[Are there:
ot enough beetles and frogsin the tanks that helmustJeat Man, fandjon
jourfground too!”|

e teeth go with noble
children that they may [never Forget the hungry inthis world "

Word total=106
Word detect=65
(TP+TN)

100

Accuracy =

(65+8)
65+12+21+8)

Accuracy = (

=68.867%

(TP+FP+FN+TN)*
*100
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ThenftherelwasTallow—an intigerish howifror Shere Khan| (Helhas]
imissed“saidIMother Wolf. “What islf&?" |

Fathe¥olf ratla few]pacesland Reard Shere Rharratierngland
imumbling savagelyjos heturnbledlabutln thelscrub

FThe foollhaslhadino rmore senseitharlts jurmplatialwoodeutter’s campfire)
landlhaslburnedpis feet " said Fother|\Wolfwitt]a arunt)  Tobaguile

withlhim

“Somethinglis coming luphill'lsaidMother Wolf |twitching Greiear et
ready?

Word total=83
Word detect=70
(TP+TN)

Accuracy = (

Accuracy = < (70+4) *x100

70+4+5+4)
=93.396%

*
TP+FP+FN+TN)

100

Size:width =463, height =809
Font calibri

imissed,” said Mother Wolf. “What is it?*

Father Walf ran out[a few paces and heard Shere Khan|muttering and|
mumbling savagely as heltumbled abot inthe scrub.

(*The fool has had no|mare sense tharjto jurmp it alwoodcutter’s lcampfire,
and has burned his feet,”said Father Wolf with a grunt | Tabaqui’s|

with]him.”’

Sornething s cormingluphill” said Mother Wolf juwichinglonerear, fGet
ready.” [

Word total=83
Word detect=31
(TP+TN)

Accuracy = (

(31+6)

AUy = 3 4 17+29+6)

=44.578%

%100

TP+FP+FN+TN)
*100
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s
) Ihunting]grounds|

oF hispack oritribe. ThelFeal reasonifor thisis that/fnan-killing]

mean onater) thefarrival it

urr own|menwith gongsand Focketsiandjtorches)

Word total=135
Word detect=115

(TP+TIN)
(TP+FP+FN+TN)

Accuracy = AB*7)
Y T (11547+6+7)

Accuracy =

*100
=90.370%

*100
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[The|Law]of the Jungle,fwhich never [without ajrgasan,)
fforbids every beast to eat Man excaptlwhenjhe is killing to show |
children how[to kil and then] autside the| ) |
(of his packor tribe. Thelreal reason for this isthat man-killing|
reans, soprier [or later, the arrival|of white men orflelephants, [with|

of brown | | I torches,
r}hody ir{the jungle suffers The reason thelbeast: 7
s isthat Man isthe . nsel

things, ani
true-that man-eaters become mangy, and lose their testh.

itlis unsporthmanlike to touch [him. They say too-andfitis] _

Thelpurr grewflouder, and|endedlin the full-thr oated “Aaarh!” of the|
s charge. it ihSiss b e i-umimist

Word total=135
Word detect=59
(TP+TN)
TP+FP+FN+TN)
(59+13)
59+24+39+13)

Accuracy = ( *x100

Accuracy = ( %100

=53.333%
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“Hg hasl no £ight)l” Father Wolf begam gngrily 5y Lawl 5T fehsl

gungles

e hasl no Eilght] 0 [change) hils quarters without Hue) wakning. He
fwilLD

Erighten every head of] gane withiln ten miles, &and D= have
killT For

fEwoy Eheske @ays.”

P

=a

Mothelr Wolllf] quikstly. “He has beem Tams B one oot from hiks
birth. That

i fwhy] hel has only killled catele, Now Ehe willagers of] thel
Waingunga are

angry with hin, Gnd he has ome hoEs o kake ows villlagers
angryl,

They| willl] scour; the [fungle for himljhsm he is fan awayy &nd we
@and oun

childrem must run Wwhen £he grase is skt ElEGht. Indesd, we @rs

wery
grateffull €o ghers Khanl”

Word total=132
Word detect=132

(TP+TN)
TP+FP+FN+TN)

Accuracy :M* 100
(132+0+0+0)

Accuracy = (

=100%

fmothelr ikl not calll hin Lungri| [Ehe Lame One] Foki Hothingy ™

%100

Size:width =445, height =800
Font tahoma
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28] o) [ight1”) Father]Wolf][began| [angrily--"By|[Ehe] Law] of] [Ehe
e
as| 15) [right] o) change| his] [qUarEers| without|(due| (warning | He!

T

un

EE
&

L
Frighten| every) head [of) game) [within| tan|miles,| and] == have] €3
I o r) T

fEwoy| these) Hays [

#His| mother|[did| not] lcalll him Lungri| (the| Lame] One]| or|nothing, [

said
Mothez|Wolf][quietly.| [‘He| has| been| [Lane| [in] one) foot] From] his]
bigeh. [That] y

sl fwhy| he| has only]kill Led Gattle.| Now)ithe] villagers] o] Ehe]

Wainaunaa fre
[angey] with hin,| @nd] he}(Ras| come) here] [£o] make] our) [villagers|
angry .

They| will] scouf] [Lhs] Jungle| [or] hin|[When] ] [s] [Far] @way;| [and] we)
land sur

children| must] £8n) [when) [the) [grass| [is| Get] plight

ed,| we) Ere

very
gratsful] o] [shaks] Khan![”

Word total=132
Word detect=129

(TP+TN)
TP+FP+FN+TN)

_ (129+0)
Accuracy ——(129+0+3+ 0) 100

Accuracy = ( *100

=97.727%
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“Enter| thien, and ook " said FatherMWolfstiffly, "bufthiere is nofood
Derey”

"Fonaiwolf, no," saidTabagui, "bulifor'so mean & person as myselfja

dry| bore s @ good feast Whio ), the Gidurlog fhiejackal peoplel,
folpiEk 0056 ff ackioftiel cave, Wierafie
fountheboneofla buckiwith somelmeation jt) and sat tracking thie end
merrily,

*All inanksforihiis good m sai, licking his fips, "How

beaut obleichi o thieireyesl Andsa young

fool Indeed, indeed, | mightthavel
are men from eheginning.”

d hattfie Chilrer o kings

Word total=125
Word detect=99

(TP+TN)
TP+FP+FN+TN)

Accuracy = —M *x100
(99+8+7+8)

%100

Accuracy = (

=87.704%
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;‘Enter‘ithen Jendlook"[said|Father Wolfstiffly,"but th erefisi o food:
fere

[Forla WUII,]ﬂo;’{‘E&MI&W. "butforgmeam @lperson @s|myselffa
divjbonesfalgood feast Whoare]ﬂ%%e‘mmg [the jackal people],
[ojpick and choose?” He cutled to the back of me'c"av'é]\\ﬁn_e_rejj =
foundthie bone of afbu ck with somefmeatjonit, and[sat crackin g thelend]
merrily.

[Allthanfs for this/good meal e sid fickinghis lips [How|
beaufifullare the nable childrenHow large are fheir eyesl[And soiyoung|
toolIndeed.fi deed. [mighth avelrememberad|fiat th e children of kings |
@rejmenffromthe =

Word total=125
Word detect=62
(TP+TN)
TP+FP+FN+TN)
(62+14)
62+22+27+14)

Accuracy = ( *100

100

Accuracy = (

=60.8%
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Font times new roman

[Shall 1 ell im/oflyour oratitude?” 8aid Tabaou

['Ot”) Enapped Father| Wolf|,"Cut] andlburitiwithithy|master] Thoulhast]
onelharmlenough forlone night

g0 aid Tabagul [uietly, Vel car hear|Shere Rhanlbelowinthel
might have saved myself the|message.”

olfistened, nd) below i thevalley that ra down Folailittle)
iver| el heardthe] o, arary, snarly, siRgsong whinejoflaiger who has'

['The!fooll” said Father|Wolfl [ Tolbegin & hight’s workiwithi that noise]
Does|hethinkthatjour buck) grglkelhis fat Waingunga bullocks?”|

Word total=113
Word detect=107

(TP+TN)
TP+FP+FN+TN)

Accuracy ZM* 100
(107+3+0+3)

*x100

Accuracy = (

=97.345%
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"Shalljiftellhim]of voLr‘graUtme?;’ [eaid|Tabaaui

[OutY"lanapped Father [Wolf ¥Outjand bt with thy [master) Thou ast]
donelharmlenouch foriere pight *

Figo;"5ald  Tebagh [abetly."Velcar hear Shere Knan|belowlinthe]
thickets. I|might have saved myself the [message "

Father[WolfTistened, land below infthe valley that rarllgEWh to allittle]

river e Featditheldry, [angry, snarly, singsong whine of aftiger wholhes
caughtJnothing and]does|not care if all the [jungle lknawsit]

[“The/fool"|said Father [Wolf, “Toj'begin inight's work with that noisel
Doeshethink that our buck g ike s fat Waingunga foullocks?”

Word total=113
Word detect=93

(TP+TN)
TP+FP+FN+TN)

Accurac —(93—4-0)
Yy (93+4+16+0)

%100

Accuracy = (

%100
=82.300%
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Tt wasisevento’clocklof ajverypw:
[Father Wolf woke up|from/his|day’s|
spread]out hisjpawsjone after theloth

Word total=119
Word detect=77
(TP+TN)

A =
CUraSY = 1p { FP+ FN+TN)

(77+15)
77+15+14+15)

Accuracy = (

=76.033%

100

100
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Font calibri body italic

tubs,
ugrh!” baid Father

o sprifig down i

a bushy tail hreshold and whine

(Chief of the Wolves. [And good fuck fand strong whi

Word total=119
Word detect=35
(TP+TN)
TP+FP+FN+TN)
(35+12)
35+25+47+12)

Accuracy = ( *100

Accuracy = ( 100

=39.495%

Table 5.2: Table Evaluation Comparison

5.2.3 Analysis Table Accuracy,Precission,Recall,F1-Score

For the Accuracy, Precission, Recall, F1-Score analysis using the formula

Accuracy = (TP + TN ) / (TP+FP+FN+TN)

Precission = (TP) / (TP+FP)

Recall = (TP) / (TP + FN)

F1 Score = 2 * (Recall*Precission) / (Recall + Precission)

TP:True Positve



TN:True Negative

FP:False Positive

FN:False Negative
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No Word With Convolutional Layer
Total Detect Font Accura | Precissio | Recall| F1-
cy n Score
1 /108 107 Arial Black [99.0740 |100% 99.074 1 99.5348
7407% 07407 |8372%
%
2 |125 115 Arial Italic 197.5206 |97.45762 |100% |98.7124
6116% 71186411 4635%
%
3 |85 62 Arial 90.1408 [98.41269 191.176 |94.6564
Narrow 4507% 184126984 147059 |8855%
% %
4 1106 95 Calibri 93.3962 |95.95959 96.938 |96.4467
Light 2642% 5959596 |77551 |0051%
% %
5 183 70 Calibri 89.1566 |94.59459 93.333 |93.9597
2651% 45945946 | 33333 |3154%
% %
6 |135 115 Courier 90.3703 194.26229 |95.041 | 94.6502
7037% 50819672 | 32231 |0576%
% %
7 1132 132 Tahoma 100% 100% 100% |100%
8 |125 99 Arial 87.7049 [92.52336 |93.396 |92.9577
1803% 44859813 | 22642 |4648%
% %
9 113 107 Times New |97.3451 |97.27272 |1100% |98.6175
Romans 3274% 72727273 1152%
%
10 |119 77 Calibri 76.0330 1 83.69565 |84.615|84.1530
Body Italic |5785% [2173913 |38462 |0546%
% %

Table 5.3: Analysis Table Accuracy,Precission,Recall,F1-Score



5.2.4 Analysis Table Accuracy,Precission,Recall,F1-Score
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No Word Without Convolutional Layer
Total Detect Font Accura |Precissio| Recall | F1-

cy n Score
1 108 86 Arial Black |86.1111 92.47311 |91.489 |91.9786
1111111 8279569 361702 |096256

11% 9% 1277% |685%
2 125 82 Arial Italic |73.6% |86.31578 80.392 |83.2487
9473684 | 156862 | 309644

2% 7451% 67%
3 185 24 Arial 40% 54.54545 43.636 |48.4848
Narrow 4545454 363636 | 484848

5% 3636% |485%
4 1106 65 Calibri 68.8679 |84.41558 | 75.581 |79.7546
Light 2452830 /4415584 | 395348 | 012269

19% 4% 8372% [939%
5 /83 3 Calibri 44.5783 164.58333 51.666 |57.4074
1325301 /3333333 666666 | 074074

21% 3% 6667% |074%
6 [135 55 Courier 53.3333 1 71.08433 60.204 |65.1933
3333333/7349397 081632 |701657

33% 6% 6531% |459%
7 132 129 Tahoma 97.7272 |100% 97.727 198.8505
7272727 272727 | 747126

27% 2727% |437%
8 [125 62 Arial 60.8% |73.80952|69.662 |71.6763
3809523 921348 | 005780

8% 3146% |347%
9 |113 93 Times New | 82.3008 |95.87628 |85.321 90.2912
Romans 8495575|8659793 | 100917 |621359

22% 8% 4312% 223%
10 [119 35 Calibri 39.4957 |58.33333 |42.682 |49.2957
Body Italic |9831932|3333333 926829 |746478

77% 3% 2683% |873%

Table 5.4: Analysis Table without Convolutional Layer Analysis Accuracy,Precission,Recall,F1-
Score
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5.2.3 Analysis without Convolutional Layer

Basically the Convolutional Layer is used to create a feature map for the
incoming image, the way the Convolutional Layer works is to provide a filter in
this evaluation, a gray filter is given to make the incoming image from RGB
format which has 3 color channels to Black and White format which has 2 color
chanel. The process of applying filters produces a feature map that is used to
determine the pixel value in the image. In the convolutional layer feature map
process, it will produce patterns, lines and positions that are formed by pixels to
produce a character letter based on the highest value, namely 1.The feature map
process is very important for the maxpooling process which will look for pixel
information from the incoming image to be used as data. how to find the highest
pixel value, which is 1 in the feature map generated by the convolutional layer. In
evaluations without using the Convolutional layer, the maxpooling process does
not work well because there is no feature map generated from the Convolutional
Layer. The incoming image without going through the Convolutional Layer
process is still in RGB format which has a value from 0-255 so the maxpooling
process to find and identify the highest pixel value to detect the character area in

the image becomes difficult.
5.2.4 Analysis Accuracy,Precission,Recall,F1-Score

The calculation of Accuracy, Precission, Recall, F1-Score in the LSTM (Long
Short Term Memory) and Tesseract models has the same evaluation data based on
the size of the text image, font type, font size. In the comparison of LSTM (Long
Short Term Memory) and tesseract in OCR (Optical Character Recognition) in
terms of Accuracy, it has a high level of accuracy in detecting text images. Of the
10 evaluation data, the LSTM (Long Short Term Memory) model has the lowest
accuracy rate in the Calibri Body Italic font with 64.70% Accuracy and has the
highest Accuracy for Tahoma fonts with 100% Accuracy level, Tesseract has the
lowest level at Calibri Light font with 88.67% Accuracy. In comparison Accuracy,

Precission, Recall, F1-Score in LSTM (Long Short Term Memory)and LSTM
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(Long Short Term Memory) without Convolutional Layer using the same
evaluation data, based on image size, font type, font size. The comparison results
of Accuracy, Precession, Recall, F1-Score have much differences as in the
analysis table, LSTM (Long Short Term Memory) without Convolutional Layer
has a low level of Accuracy, Precission, Recall, F1-Score compared to LSTM
(Long Short Term Memory) with a Convolutional Layer. There are 3 types of
fonts in LSTM (Long Short Term Memory) without Convolutional Layer which
have a low level of Accuracy, namely Arial Narrow Accuracy 40%, Precission
54.5454545454545%, Recall 43.6363636363636%, F1-Score 48.48484848485%,
Calibri Accuracy 44.5783132530121%, Precission 64.5833333333333%, Recall
51.6666666666667%, F1-Score 57.4074074074074%, Calibri Body Italic
Accuracy font 39.4957983193277%, Precission 58.3333333333333%, Recall
42.6829268292683%, F1-Score 49.2957746478873%. In LSTM (Long Short
Term Memory) with Convolutional Layer, Arial Narrow font type has Accuracy
90.14084507%, Precission 98.4126984126984%, Recall 91.17647059%, F1-
Score 94.65648855%, Calibri Accuracy 89.15662651%, Precission
94.5945945945946%, Recall 94.5945945945946 -Score 93.95973154%, in the
font Calibri Body Italic Accuracy 76.03305785%, Precission 83.695652173913%,
Recall 84.61538462%, F1-Score 84.15300546%. The use of Convolutional Layer
in text recognition has an effect on the accuracy of the LSTM (Long Short Term
Memory) model with Convolutional Layer and LSTM (Long Short Term
Memory) without a Convolutional Layer because the Convolutioanl Layer is in
charge of making the feature map required by the Maxpoolong process to find the

pixel chrcater form a letter in the incoming image.



