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1. Connecting a Colab session to Google Drive for
file access

Step 1 : Launching the colab environment (navigating to google colab website)
Step 2: Sign in into the google account

Step 3:uploading the ipynb file /notebook

Step 4: Enabling the GPU Acceleration ( in this change the runtime)

Step 5 : change the hardware accelerator to T4 GPU

Do the above steps and SAVE the selection and the google colab session is set

Open notebook
Examples >

Recent >

Google Drive

GitHub

Upload Browse

or drag a file here

+ New notebook

2. Preparing the session environment

Step 1: open the google colab session
Step 2:Sign in to your Gmail



Step 3:start a new note book

Step 4 : Activate the GPU acceleration

Step 5:Create a folder on the website
1.Upload the notebook

Change runtime type

Runtime type

Python 3

Hardware accelerator @

@ cru QO aoocgru O agpu (O T4GPU
QO we-1tPu () vse-1TPU
High RAM

Runtime version @

Latest (recommended) ~

Cancel

: tr1
: numg

3.Data import

Step 1:Setting up the configuration and data import
1. Here we are importing 3 data sets

confusion_matrix, classification_report

om sklearn.model_selection import train_test_split

Step 2:Downloading the data import to the notebook

Save

3.2)

om torch) (3.20
site-packages (

from torch) (80
s (from torch)
om torch) (3.5)
torch) (3.1.6)

n3.12/site-pack
12/site-package
12/site-package
12/site-package
.12/site-packag
3.12/site-pack
3.12/site-pack
site-packag
ite-packages (f
site-packages (
3.12/site-packa
12/site-package

2s (from torch)

torchvision) (1



total = @
for cls_dir in class_dirs:
for p in cls_dir.rglob("*"):
if p.is_file() and is_image(p):
total += 1
return len(class_dirs), total

f download_plantvillage():
base_path = Path(CONFIG["base_path"])
base_path.mkdir(parents= , exist_ok=

zip path = base_path / "plant_
extract_root = Path(CONFIG[ "pl

Check if already extractec
if extract_root.exists():
num_classes, num_images = count_images_in_dir(extract_root)
if num_images > 60000:
print(“Plantvillage already downloaded ar xtracted")
print(“Path:", extract_root)
print(“Classes:", num_classes)
print(“Images:", num_images)
return extract_root

extract_root.mkdir(parents=T , exist_ok=T

# Download

print("Downloading Pla

url = CONFIG["plantv

exit_code = subprocess.call(["curl®

def get_file_hash(filepath):
hash_md5 = hashlib.md5()
with open(filepath, "rb") as f:
for chunk in iter(lambda: f.read(4096), b""):
hash_md5.update(chunk)
return hash_md5.hexdigest()

normalize_class_name(name):

name = name.strip().rstrip("/")

name = name.replace("Healthly", "Healthy")

name = name.replace("Insects eatten class", "Insects eaten")
return name

download_guava_datasets():
base_path = Path(CONFIG[ "base_path"])
base_path.mkdir(parents=True, exist_ok=True)

# Download Guava Original
zipl_path = base_path / "guava_original.zip”
extractl_root = Path(CONFIG["guava_1_path"])

if not extractl_root.exists() or count_images_in_dir(extractl_root)[1] < 500
extractl_root.mkdir(parents=True, exist_ok=True)
print("Downloading Guava Original dataset...")
url = CONFIG["guava_original url™]
exit_code = subprocess.call(["curl”, "-L", url, "-o0", str(zipl_path)])
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4.Results

llage)

pretrain_cre(model, train_loader, config, device):

Pre-train CRE model on Plantvillage data

VoKW NUWAWNER

model = model.to(device)
model.train()

# Optimizer

optimizer = optim.Adami(
model.parameters(),
1lr=config["pretrain_1r"],
weight_decay=config[ "pretrain_weight_decay

# Scheduler with warmup
total_steps = config["pretrain_epochs"”] * len(train_loader)
warmup_steps = config["warmup_epochs"] * len(train_loader)

def 1r_lambda(step):
if step < warmup_steps:
return step / warmup_steps
else:
progress = (step - warmup_steps) / (total_steps - warmup_steps)
return .5 * (1 + np.cos(np.pi * progress))

scheduler = optim.lr_scheduler.LambdalR(optimizer, 1r_lambda)

# Mixed precision
scaler = torch.amp.GradScaler(“cuda™)

Patch size: 16
Projection Head initialized

Input dim: 768

Hidden di. 2048

Output dim: 256

CRE Model initialized
Num patches: 196
Mask ratio: @.5
Lambda contrastive: @.5

Starting CRE Pre-training
Batch size: 256

Learning rate: ©.00015
batches per epoch: 240

1/50: 100 | 240/240 [e7:38<00:00,

1/50 | Recon Loss: 1.0437 | Contrastive Loss

2/50: 100%| [ 220/240 [07:33<00:00,

2/56 | Recon Loss:

3/50: 100%| [ 240/240 [e7:36<00:00,
3/50 | Recon Loss:

a/s0: 100% || 24e/240 [07:35<00:00,

4/50 | Recon Loss: @.6732 | Contrastive Loss

s/se: 1oe% || 220/240 [07:32<00:00,

5/50 | Recon Loss: ©.6673 | Contrastive Loss

6/50: 100%| [ 220/240 [e7:28<e0:00,

6/50 | Recon Loss: ©.6637 | Contrastive Loss:

7/50: 100% || 220/240 [07:36<00:00,

7/5@ | Recon Loss: ©.6599 | Contrastive Loss

8/50: 100% || 24¢/240 [07:34<00:00,

8/50 | Recon Loss: @.6586 | Contrastive Loss

©.7858 | Contrastive Loss:

©.7083 | Contrastive Loss:

.91s/it, recon=0.8754, contrast=4.2374, total=2.9941]
.2291 | Total Loss: 3.6583 | LR: ©.000015 | Time: 458.
.89s/it, recon=0.7493, contrast=2.8540, total=2.1763]
.3971 | Total Loss: 2.4843 | LR: ©.000030 | Time: 453.
.9@s/it, recon=0.6871, contrast=2.0158, total=1.6951]
.3186 | Total Loss: 1.8676 | LR: ©.000045 | Time: 456.
.90s/it, recon=0.6725, contrast=1.8392, total=1.5921]
.7922 | Total Loss: 1.5693 | LR: ©.000060 | Time: 455.
.89s/it, recon=0.6497, contrast=1.2109, total=1.2552]
.4776 | Total Loss: 1.4061 | LR: ©.000075 | Time: 452.
.87s/it, recon=0.6568, contrast=1.1781, total=1.2458]
.2771 | Total Loss: 1.3023 | LR: ©.000090 | Time: 448.
.90s/it, recon=0.6607, contrast=1.0349, total=1.1781]
.1333 | Total Loss: 1.2265 | LR: ©.000105 | Time: 456.
.89s/it, recon=0.6583, contrast=0.9167, total=1.1167]
.0134 | Total Loss: 1.1653 | LR: ©.000120 | Time: 454.




__init_ (self, alpha=!
super().__init_ ()
self.alpha = alpha #
self.gamma = gamma # c
self.reduction = reduction

forward(self, inputs, targets):

ce_loss F.cross_entropy(inputs, targets, weigh elf.alpha, reduction=
pt = torch.exp(-ce_loss)

focal_loss = ((1 - pt) ** self.gamma) * ce_loss

if self.reduction :
return focal_loss.mean()
elif self.reduction
eturn focal_loss.sum()
irn focal_loss

finetune_classifier(model, train_loader, val_loader, config, device):

model = model.to(device)

optimizer = optim.Adamh(
filter(lambda p: p.requires_grad, model.parameters
1r=config["f 3
weight_decay=0.02

class_weights = torch.tensor(

1.0




Running evaluation on test set...

Evaluating: 100%|[ B 11/11 [e0:18<00:00, 1.67s/it]
EVALUATION RESULTS

Test Accuracy: 97.71%
Macro Fl: 0.9406

Micro F1: ©.9771

Macro Precision: ©.9528
Macro Recall: 0.9297

Per-Class Metrics:
F1-Score Support

Algal leaves spot
Dry leaves
Healthy fruit
Healthy leaves
Insects eaten

Red rust

* = Minority class

Minority Class Focus:
Healthy leaves - Recall: 0.8182 (Target: ©.80) [PASS]
Insects eaten - Recall: ©.8000 (Target: 0.80) [PASS]

Confusion Matrix:
[[267 © o

) 0]
[ 0109 o o

)

R

1

e o]
[ @ o102 1
r =2 a a 1 1

1]
al

Running evaluation on test set...

Evaluating: 100% || 11/11 [ee:18<@0:00, 1.67s/it]
EVALUATION RESULTS

Test Accuracy: 97.71%
Macro F1l: ©.9406

Micro F1: ©.9771

Macro Precision: ©.9528
Macro Recall: ©.9297
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