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Do rozpoznawania i przettumaczenia @ A7 A2

A3 A4 A5 AB AT AB A3
hieroglifow wykorzystana zostata lista ﬁ ﬂ ﬁ \E % @ A ﬂ" ﬁ !"ﬁl

ZnakéW Gardinera ZaWierajaca OkOI’O A11 | A12 | A13 | A4 A15 | AlB A1T | A1B A19 A20
800 hieroglifow. Kazdy hieroglif ma i

wiasne oznaczenie sktadajgce sie z ﬁ Hﬁ‘ ﬁb @& '@ ﬁ’ # ,ﬁ m
jednej I|tery | numeru np_ B16 A21 | A2Z | A23 | A24 A25 | AZ6 A2T7 | AZ8 A29 A30

Hieroglify podzielone sg na kategorie fﬂ [‘ﬁ @ kﬁ \'ﬁ ﬁ ﬁ ﬁ’ .H-. \\ﬁ

w zaleznosci od tego co A31 | A32 | A33 | A34 | A35 | A36 | A37 | A38 | A39 | AdO

przedstawiajg. Kategorie w ﬂ‘" ﬂ“ 3ﬁ ,ﬁﬂ M ﬁ @J zﬁ ‘m @

oznaczeniu wskazuje litera alfabetu
np. A przedstawiajq szczyan, B ) Ad41 | A42 | A43 | Ad44 Ad5 AdB A4T AdB A48 A50
kobiete, E - ssaki, G - ptaki. @ @ é lg j ‘\H kﬁ ‘@ \ﬂ ﬁ
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Kazdy znak moze oznaczac litere, stowo, lub cate wyrazenie. Czesto jeden
znak ma wiele podobnych znaczen, jednak duzo hieroglifow do dzisiaj nie
zostato przettumaczonych.

. Gardiner
Hieroglyph ¢ S %
A
Al
Vf:-;)\; U+13000
)
pis
A2
o U+13081
Y
ol
4“!—‘1‘
A3
W U+13082

Description

seated man

man with hand to mouth

man sitting on heel

Transliteration

Man and his occupations

I (masculing) (pw)
male, man, typical masculine role, son, courtier (masculine)

eat (wnm)

drink (swr)

speak, think, feel, tell (sdd)

refrain from speech (gr) adviselcounsel (ki)
love (miy)

sit (hmsi)

Phonetic $ Notes

A

Commenly placed behind a name to indicate masculine sex of named person

Activities involving the mouth, head, or ideas
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* OpenCV - uzywane do przygotowania obrazu dla sieci neuronowe;
(konwertowanie obrazu do odpowiedniej przestrzeni barw oraz zmiana
rozmiaru obrazu)

* Tensorflow.keras - stuzgcy do stworzenia sieci neuronowej rozpoznajgcej
hieroglify

* Numpy - uzywana do obliczen numerycznych

* Matplotlib.pyplot - uzywany do tworzenie wykresow

fppt.com



Zbior danych to zbiér stworzony przez Morris Frankena, na podstawie
hieroglifow z piramidy Unisa, zawierajacy w sobie 4210 recznie oznaczonych
hieroglifow. Zbior ten posiada 172 klasy.

S29:265, V13:79, G43:197, D21:183, 058:106, X1:232, M23:38, G17:195, Y5:8, N35:448, UNKNOWN:179, D36:59, M1:3, E34:122, M17:364,
D2:24, U33:17, V28:36, N1:18, W25:12, I9:146, N31:17, E23:1@, Q3:77, Y2:7, N37:38, H6:7, D58:36, M8:2, G1:35,
D54:12, Q7:3, R8:67, P8:16, I10:41, V25:1, F34:1@, G39:21, N16:1, F40:2, W24:39, G14:2, V31:133, N2:1, D35:57,
Ul:25, D4:37, G4:8, G25:27, V3@:8, 71:49, F12:1, V22:1, G5:31, F18:6, D46:5@, Z7:4, Z11:11, X8:6, F22:1,
M40:3, 028:1@, 049:13, 01:20, 04:14, N5:21, D52:5, V24:5, 034:19, Aa26:5, F23:1, U7:4, F13:8, E9:18, M195:3,
D39:2, T22:9, D19:3, N29:18, 031:7, F9:3, M44:7, D56:3, Aa27:3, N41:3, F29:1, S34:10, M3:4, N17:8, D34:1,
T30:3, F21:1, G26:2, M29:3, P1:5, N19:1, D28:17, N18:19, G29:3, P98:5, V6:2, X6:1, F26:4, G36:9, Wl4:1,

F31:8, N25:2, M18:13, T14:1, U28:3, E1:7, N14:14, R4:3, T21:3, 029:1, U15:13, W18:7, D156:3, M4:1, F35:3,
F3@:1, V7:5, V4:13, N24:1, W11:5, G4@:8, G50:1, G7:11, T28:2, D1:5, A55:1, Aal5:3, G35:38, G21:2, D6O:6,
Q1:17, P13:1, F32:1, W15:1, Y3:3, D1@:3, P6:3, M42:5, F16:7, F4:4, D53:1, 011:1, 051:1, Gl@:1, N26:1,

T20:4, G37:3, N3@:12, V16:1, N36:2, M16:2, M26:1, M12:3, D62:1, E17:1, L1:3, W22:2, S24:2, Y1:1, W19:4,

Aa28:1, M2@:3, S28:2, U35:1, I5:1, S42:1, M41:3,
Tppt.com



Analiza kodu




Funkcja stuzaca do przekonwertowania obrazu na odcienie szarosci i zmiany
rozmiaru obrazu:

def preprocess_img{img_path, dim={38, 38)):
img = cv2.imread(img_path)
img = cv2.cvtColor({img, cv2.COLOR_BGR2GRAY)
img = cv2.resize(img, dim, interpolation=cw2.INTER_LINEAR)
return img

fppt.com



Funkcja odczytujgca oznaczenie hieroglifu z

nazwy pliku:

Woczytanie danych uczacych i sprawdzenie
liczby obrazéw przypadajgcych na jeden
hieroglif:

def get hierc _class _from _file(file path):
dash_index = file path.index{"' ")
return file path[dash_index+1:].split('."')[@]

files = glob.glob(DATA PATH + 'J/=/*', recursive=True

images []
labels []
for file in files:
img = preprocess_img(file)
label = get_hieroc _class from_file(file)
images.append(img)
labels.append(label)
images = np.array(images)
labels = np.array(labels)

all labels = np.unigque{labels)
print(len{all_labels))
print(Counter(labels}))
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Nastepnym krokiem byto powiekszenie liczby obrazow uczacych, gdyz wiele z
klas miato tylko po 1 obrazie w zbiorze.

count = Counter(labels)
imgs = []
labs = []
for i, (image, label) in enumerate{zip(images, labels)):
if count[label] < 48:
num = count[label]
while num < 18@:
nun+=1
imgs.append(image)
labs.append(label)

print{np.shape(images), np.shape(labels))
print{np.shape(imgs), np.shape(labs))

images = np.append(images, imgs)
labels = np.append(labels, labs)
images = images.reshape( (93823, 3@, 38))

print({np.shape(images), np.shape(labels))
print({Counter(labels}}

fppt.com



def ATCMNet(shape, n_classes):
# INPUT BLOCK
input = layers.Input(shape=shape)

L A A T S S A

E R A
I

layers

= layers

layers
layers
layers
layers

= layers

layers

MIDDLE

layers

= layers

layers
layers
layers

= layers

layers

IDOLE B

layers
layers
layers
layers
layers
layers

= layers

.Conv2D(64, (3, 3), padding='same’, use bias=False, name='input_block convl®)(input)
.BatchNormalization(name="input_block_convl bn')(x)

.MaxPooling2D( (3, 3), strides=(2,2), padding="same", name = "input_block_convl_pool™)(x)
.Activation('relu’, name='input_block_convl act’)(x)

.Conv2D(&4, (3, 3), padding='same’, use bias=False, name='input block conv2®)(x)
.BatchNormalization(name="input_block conv2 bn®})(x)

-MaxPooling2D( (3, 3), strides=(2,2), padding="same", name = "input_block conv2_pool™)(x)
.Activation('relu’, name='input_block_conv2 act')(x)

{IDDLE BLOCKS
LOCK 1

.SeparableConv2D(128, (3, 3), padding="same', use_bias=False, name='middle blockl sepconvl®)(x)
.BatchNormalization(name="middle_blockl sepconvl_bn')(x)

.Activation('relu’, name='middle_blockl sepconvl_act')(x)

.SeparableConv2D(128, (3, 3), padding="same', use_bias=False, name='middle blockl sepconv2®){(x)
.BatchNormalization(name='"middle_blockl sepconv2_bn")(x)

-MaxPooling2D( (3, 3), strides=(2,2), padding="same", name='middle blockl sepconv2 pool')(x)
.Activation('relu’, name='middle_blockl sepconv2_act')(x)

LOCK 2

.SeparableConv2D(128, (3, 3), padding='same', use_bias=False, name="middle_block2 sepconvl')(x)
.BatchNormalization(name='"middle_block2 sepconvl_bn')(x)

.Activation('relu’, name="middle block2? sepconvl act')(x)

.SeparableConv2D(128, (3, 3), padding='same', use_bias=False, name="middle_block2 sepconv2')(x)
.BatchNormalization(name="middle block? sepconv2 bn")(x)

.MaxPooling2D( (3, 3), strides=(2,2), padding="same", name='middle_block2_sepconv2 pool')(x)
.Activation('relu’, name="middle block2 sepconv2 act')(x)

MIDDLE BLOCK 3

#
x = layers.SeparableConv2D(256, (3, 3), padding="same', use_bias=False, name='middle_block3 sepconvl’}(x)
x = layers.BatchNormalization(name='middle_block3_sepconvl_bn')(x)

x = layers.Activation('relu’, name='middle_block3_sepconvl_act')(x)

x = layers.SeparableConv2D(256, (3, 3), padding="same', use_bias=False, name='middle_block3 sepconv2®}(x)
x = layers.BatchNormalization(name='middle_block3_sepconv2 bn')(x)

x = layers.MaxPooling2D((3, 3), strides=(2,2), padding="same", name='middle block3_sepconv2_pool')(x)

x = layers.Activation('relu’, name='middle_block3_sepconv2_act')(x)

# MIDDLE BLOCK 4

x = layers.SeparableConv2D(256, (3, 3), padding="same', use bias=False, name='middle blockd4 sepconvl’)(x)
x

x

x

x

x

x

#

b

®

layers.BatchNormalization(name="middle_block4 sepconvl_bn')(x)

layers.Activation('relu’, name='middle_block4 sepconvl_act')(x)

layers.SeparableConv2D(256, (3, 3), padding="same', use bias=False, name='middle block4 sepconv2®)(x)
layers.BatchNormalization(name="middle_block4 sepconv2_bn')(x)

layers.MaxPooling2D((3, 3), strides=(2,2), padding="same", name='middle_block4 sepconv2 pool')(x)
layers.Activation('relu’, name='middle block4 sepconv2_act')(x)

IT BLOCK

P

1

ayers.GlobalAveragePooling2D(name="global_avg_pool’)(x)
= layers.Dropout(@.15, name="dropout™)(x)
output = layers.Dense(n_classes, activation='scftmax', name='predictions', kernel regularizer=regularizers.12(®.81)){x)
#output = Dense(n_classes, activation="softmax’, name='predictions’)(x)
model = Model(input, output, name="ATCNet")
return model

o=
dma
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3. Sie¢ neuronowa

def own_model(shape, n_classes):

fppt.com

layers

layers.
.Conv2D(32, (2,2), activation='relu', padding='same’),

layers

layers.
.Flatten(),

layers

layers.

layers

return Sequential([
.Conv2D(64, (2,2), activation='relu', padding='same', input_shape=shape),

MaxPool2D(pool size=2, strides=2),
MaxPool2D(pool size=2, strides=2),

Dense(256, activation='relu'),

.Dense(n_classes, activation='softmax"')




X = images/255.89

Dane Zosta*y podZ|e|0ne code = {x: i for i,x in enumerate(all labels)}

y = to_categorical([code[i] for 1 in labels])

na Zblor trenlngowy I k_train, .3':_15251:.J }r:train, y._:te.st = train_test_split(X, y, test_size=0.2)
testowy, nastQpnie model = ATCNet((38, 38, 1), all labels.shape[@])

. . . . model.compile(optimizer="adam",
pOSquzy’fy uczeniu SleC|, loss="categorical_crossentropy’,

. s 7 metrics=[ "accuracy'])
UzySkUja_C dOk*aanSC history = model.fit(X train, y train, epochs=18, wvalidation split=8.1, batch_size=18)
99% model.evaluate(X test, y test)
619/619 [ ===== ===== ] - 14s 23ms/step - loss: @.2486 - accuracy: ©.9949

fppt.com
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1/1 [ ] - @s 27@ms/step

Wytrenowana Sleé neu ronowa pozwala This image most likely belongs to D28 with a 1.50 percent confidence.

Symbol 1y Code D28U+13893

na klasyfikacje 172 hieroglifow. Zwraca |[gery
oznaczenie hieroglifu wg listy znakéw eranslation:

closethe Ka (life spirit) (k!) phonetic: k¥(bil.)

Gardinera oraz jego opis i znaczenie po RS
angielsku.

model = load_model( 'model.h5"')
img = preprocess_img('xd.png")
plt.imshow(img, cmap='gray')

img = img/255.

img = img.reshape((1, 30, 30, 1))

predictions = modeﬂ.predict(img)
score = softmax(predictions[@])

idx = np.argpartition(score, -4)[-4:]

idx = idx[np.argsort(np.array(-score)[idx])]

print(
"This image most likely belongs to {} with a {:.2f} percent confidence.”
_format(all_labels[idx[@]], 1@ * score[idx[®]])

)

print_translation(translation.loc()[idx[@]])
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Udato sie stworzy¢ system rozpoznajacy i tumaczacy pojedyncze hieroglify -
cel projektu zostat osiggniety.

fppt.com
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