food11 - Colab

14/03/2026, 11:02 PM

# o< oot Kaggle cow Lot adl Joxs yais o Las

I'pip install —q kaggle

# o =i, kaggle.json (s ssix.s API Key)
from google.colab import files
files.upload()

no files selected Upload widget is only available when the cell has
been executed in the current browser session. Please rerun this cell to enable.
Saving kaggle (2).json to kaggle (2).7json

# ool pu¥ o OeSod Gladl pul i
Imv "kaggle (2).json" kaggle.json

# o pls ixs yades s Lasl Kaggle
Imkdir -p ~/.kaggle

# 0 G g APT judgatr )

Icp kaggle.json ~/.kaggle/

# (gloly oles) Gladd Ol s lhs
Ichmod 600 ~/.kaggle/kaggle.json

# J..»3 Dataset Foodll . Kaggle

lkaggle datasets download -d vermaavi/foodll
# oaewl Hules Jx1o haall s foodll

lunzip —q foodll.zip -d foodll

Dataset URL: https://www.kaggle.com/datasets/vermaavi/foodll
License(s): other

Downloading foodll.zip to /content

99% 2.15G/2.17G [00:21<00:00, 251MB/s]

100% 2.17G/2.17G [00:21<00:00, 108MB/s]

https://colab.research.google.com/drive/188BBsFfu_D6dMwZdBWNYLZwdOjBPrV_X?usp=sharing

Page 10of 9



food11 - Colab

import os
import h5py

# LS g Dwlel Olaogdes pasd aldls
def foodll_summary(path):
# o oall JS 5s1 45

images = [f for f in os.listdir(path) if f.endswith(".jpg")]

#(_ J03) bhsall pwl g OLedSTl gl kil

classes = set(img.split("_")[@] for img in images)

print("Dataset: Food11")

print("Dataset Path:", path)
print("Number of Classes:", len(classes))
print("Total Images:", len(images))
print("-"x40)

#oJgad Josdss
foodll_summary("/content/foodll/training")

Dataset: Foodll

Dataset Path: /content/foodll/training
Number of Classes: 11

Total Images: 9866

https://colab.research.google.com/drive/188BBsFfu_D6dMwZdBWNYLZwdOjBPrV_X?usp=sharing

14/03/2026, 11:02 PM
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import matplotlib.pyplot as plt
from PIL import Image
import random

import os

# oS0l g a5 gde o oy A1

def show_samples_foodll(path, n=5):
# oyenll el 3

images = [f for f in os.listdir(path) if f.endswith(".jpg")]

plt.

for

plt.

# ,.0 5

figure(figsize=(12,6))
# o) s 30 LSS

i in range(n):

img_name = random.choice(images)
img_path = os.path.join(path, img_name)
# ooysall pul G @ISl 2l 55wl

cls = img_name.split("_")[0]

#o5y0all a5
img = Image.open(img_path)
#8550l e

plt.subplot(1,n,i+1)
plt.imshow(img)
plt.title(f"Class {cls}")
plt.axis("off")

show()
e

show_samples_food11("/content/foodll/training")

Class 8

Class 4 Class 5

Class 9 Class 6

https://colab.research.google.com/drive/188BBsFfu_D6dMwZdBWNYLZwdOjBPrV_X?usp=sharing
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import tensorflow as tf

from tensorflow.keras.preprocessing.image import ImageDataGenerator
# dlaaldl uxo Hgall px> Louns

IMG_SIZE = (224,224)

# US 5 yeall sae batch ooy LS

BATCH_SIZE = 32

import os
import shutil

# ) pal) 9_wLw;§!| 0 Lo
base_path = "/content/foodll/training"

# osall JS Bel 8
images = [f for f in os.listdir(base_path) if f.endswith(".jpg")]

# oS s ol juded J5 1y Hgaldl audais
for img in images:

2 K | PNV P S

class_label = img.split("_")[0]

# oS U Hudes s Lass)
class_folder = os.path.join(base_path, class_label)
os.makedirs(class_folder, exist_ok=True)

#oowlialdl Hudgadl I bygall Jas
shutil.move(
os.path.join(base_path, img),
os.path.join(class_folder, img)
)

print("Food1ll reorganized successfully ")

Foodll reorganized successfully

# .1i5) ImageDataGenerator J.=J preprocessing , data augmentation
train_datagen = ImageDataGenerator(
rescale=1./255, # 1-0 31 255-0 o Juwsodl pud Jogxs
rotation_range=20, # oi>y0 20 S LS gde yeadl 445
horizontal_flip=True, # Uisl b 4all o3
zoom_range=0.2, # o5y00ll juias/ 0SS
validation_split=0.2 # aixodd ool g %20 pexs (Valide

https://colab.research.google.com/drive/188BBsFfu_D6dMwZdBWNYLZwdOjBPrV_X?usp=sharing Page 4 of 9
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# oS ary Hude il o ooy ol Joax s
train_data = train_datagen.flow_from_directory(
"/content/foodll/training",

target_size=IMG_SIZE, # 224 31 Heall x> 4 a5X224
batch_size=BATCH_SIZE, # JS .3 Hsall sue batch
class_mode="categorical", # oLl suxbie doiuals
subset="training" # ohis ooyl ol Lo

)
# (oL g %20) gixidl ol Jaexs
val_data = train_datagen.flow_from_directory/(
"/content/foodll/training",
target_size=IMG_SIZE,
batch_size=BATCH_SIZE,
class_mode="categorical",
subset="validation" # osixidl ol ) Lis

)

Found 7896 images belonging to 11 classes.
Found 1970 images belonging to 11 classes.

# algorithm 1 : ResNet50

# Jos0 ol uiwl ResNet50 . LxJi

from tensorflow.keras.applications import ResNet50
from tensorflow.keras import layers, models

base_model = ResNet50(

weights="imagenet", # Uiwo Loyde olosl al diiiwl
include_top=False, # oY Gl b Gis
input_shape=(224,224,3) # ysall px>

# U ol LSl cwlss sunuas olid dislsl

x = layers.GlobalAveragePooling2D() (base_model.output) # L1
output = layers.Dense(train_data.num_classes, activation="softmax")

# oSl Josgall s Lis|
model_resnet = models.Model(base_model.input, output)

Downloading data from https://storage.googleapis.com/tensorflow/kere

94765736/94765736 0s Qus/step

https://colab.research.google.com/drive/188BBsFfu_D6dMwZdBWNYLZwdOjBPrV_X?usp=sharing
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# algorithm 2 : MobileNetV2
# Joos0 o1 43wl MobileNetV2
from tensorflow.keras.applications import MobileNetV2

# oo se )l Juexs

base_model = MobileNetV2(
weights="imagenet",
include_top=False,
input_shape=(224,224,3)

# lonxe olinb 15Ls)
x = layers.GlobalAveragePooling2D() (base_model.output)
output = layers.Dense(train_data.num_classes, activation="softmax")

# o Joosadl s L)
model_mobilenet = models.Model(base_model. input, output)

Downloading data from https://storage.googleapis.com/tensorflow/kere
9406464/9406464 0s Qus/step

# algorithm 3 : EfficientNetB0
# 51,51 EfficientNetBO
from tensorflow.keras.applications import EfficientNetBo

# oo se )l Juaxs

base model = EfficientNetBo(
weights="imagenet",
include_top=False,
input_shape=(224,224,3)

# osuus olinb 18Ls)
x = layers.GlobalAveragePooling2D() (base_model.output)
output = layers.Dense(train_data.num_classes, activation="softmax")

# ool s Las)
model_efficient = models.Model(base_model.input, output)

https://colab.research.google.com/drive/188BBsFfu_D6dMwZdBWNYLZwdOjBPrV_X?usp=sharing Page 6 of 9
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# Jaxd 1o Compile (o) wbidd ouexs) Joosald
def compile_model(model):
model. compile(

optimizer="adam", # oo 30Y 1 GowxS daeyyl
loss="categorical_crossentropy", # ool susiio diaaid
metrics=["accuracy"] #o(is5001) 1081 plais

# ooy Jooes JS S
compile_model(model_resnet)
compile_model(model_mobilenet)
compile_model(model_efficient)

# 1550 ouyus ResNet50
history_res = model_resnet.fit(

train_data, # oo, ol
validation_data=val_data, # sl oL
epochs =5

)

/usr/local/lib/python3.12/dist-packages/keras/src/trainers/data_adag
self._warn_if_super_not_called()

Epoch 1/5
247/247 6191s 25s/step — accuracy: 0.4342 - loc¢
Epoch 2/5
247/247 6155s 25s/step - accuracy: 0.6592 - los
Epoch 3/5
247/247 6092s 25s/step - accuracy: 0.7350 - los
Epoch 4/5
247/247 6090s 25s/step — accuracy: 0.7674 - locs
Epoch 5/5
247/247 5983s 24s/step - accuracy: 0.7787 - los

https://colab.research.google.com/drive/188BBsFfu_D6dMwZdBWNYLZwdOjBPrV_X?usp=sharing Page 7 of 9
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# J5s0 ouyas MobileNetVv2

history_mob = model_mobilenet.fit(
train_data,
validation_data=val_data,

epochs =5

)

Epoch 1/5

247/247 1740s
Epoch 2/5

247/247 1689s
Epoch 3/5

247/247 1689s
Epoch 4/5

247/247 1699s
Epoch 5/5

247/247 1711s

# Joos0 ouyas EfficientNetBO

history_eff = model_efficient.fit(
train_data,
validation_data=val_data,

epochs =5

)

Epoch 1/5

247/247 2522s
Epoch 2/5

247/247 2487s
Epoch 3/5

247/247 2875s
Epoch 4/5

247/247 2464s
Epoch 5/5

247/247 2521s

7s/step
7s/step
7s/step
7s/step

7s/step

10s/step
10s/step
12s/step
10s/step

10s/step

https://colab.research.google.com/drive/188BBsFfu_D6dMwZdBWNYLZwdOjBPrV_X?usp=sharing

accuracy.:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy.:

accuracy:

accuracy.:

accuracy:

14/03/2026, 11:02 PM

0.6234

0.7882

0.8207

0.8390

0.8585

0.7256

0.8493

0.8813

0.8974

0.9082

loss

loss

loss

losc<

loss
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