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Steel Segmentation
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Training of Only E-type images

Dataset Overview:
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Training of Only E-type images
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Train 4480 nos

Validation 1120 nos

Test 3 nos

(Same Augmentations as done in previous experiments)
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Training of Only E-type images

Experiments

Models Pixel Accuracy Dice Score

Vanilla U-Net3+ 77.31 75.58

Enhanced U-Net3+ 82.09 79.43

ELU-Net 81.41 79.06

Enhanced ELU-Net 86.3 84.09

Performance Increase
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Training of Only E-type images

Experiments

Models Pixel Accuracy Dice Score

Vanilla U-Net3+ 77.31 75.58

Enhanced U-Net3+ 82.09 79.43

Enhanced* U-Net3+ 81.34 79.02

ELU-Net 81.41 79.06

Enhanced ELU-Net 86.3 84.09

Enhanced* ELU-Net 84.11 81.86

Why
?

(GLU performed well in nuclei 
segmentation but why is it struggling here?)
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Training of Only E-type images

Experiments

Models Pixel Accuracy Dice Score

Vanilla U-Net3+ 77.31 75.58

Enhanced U-Net3+ 82.09 79.43

Enhanced* U-Net3+ 81.34 79.02

ELU-Net 81.41 79.06

Enhanced ELU-Net 86.3 84.09

Enhanced* ELU-Net 84.11 81.86

Why
?

28GB, 21 Mins per epoch

44GB, 42 Mins per epoch

47GB, 11 Hour per epoch

Noisy Gradient Estimates &
Poor Generalization
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Training of Only E-type images

Pre-trained 
Weights

B

A
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Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
Training

Previous 
Training

One-hot
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Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
Training

Current 
Training

martensitebainite ferrite

opencv
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Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
Training

Current 
Training

collated

The bounding boxes are all stored in a single list



Steel Segmentation – LoRA 

11

Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
Training

Current 
Training

collated

The bounding boxes are all stored in a single list

Used as Ground Truth 
Masks

Used as input prompt
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Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
Training
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Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
Training

Made using Latex
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Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
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Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
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Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
Training

Aim is to add LoRA weights to the attention blocks

Each block of SAM has one attention block
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Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
Training

Initialize low rank matrices
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Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
Training
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Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
Training

t_layer_i is the index of the current block,
blk is the block itself 



Steel Segmentation – LoRA 

20

Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
Training

Check if current block is in LoRA layer else skip
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Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
Training

Get the q-k-v values from SAM



Steel Segmentation – LoRA 

22

Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
Training

Create Linear layers to train
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Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
Training
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Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
Training

Replace updated weights to SAM
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Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
Training

• Image is preprocessed based on SAM input requirement
• Bounding Boxes are encoded using SAM’s prompt encoder

The inputs into the model – (Image, prompt, target) is processed into tensors 
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Training of Only E-type images

Data Loader

Load pre-trained SAM

Initiate SAM_LoRA

Process Input

Start 
Training

• Training is started with rank = 512 (I will test different rank values)

Initial training results
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