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Preliminary R esults

x 2700 X 3000 X 5000 Avg.
Enhanced U-Net3+ 82.52 78.09 86.95 82.52
Task-Specific
Enhanced ELU-Net 87.45 84.09 87.42 86.32
(OV;TO { SAM 13.33 12.38 15.14 13.62
~ LoRA-SAM (256) 81.22 63.91 82.58 75.91
LoRA-SAM (512) 86.02 79.43 87.80 84.42
Adspted VEM ~ LoRA-SAM (1024) 81.24 67.59 85.44 78.09
LoRA-SAM (2048) 85.85 82.15 88.37 85.45
LoRA-SAM(512)
[N Guidance] 86.56 82.16 88.87 85.87
LoRA-SAM + Ratio
a T1.2%
(a) + BB (51 86.86 81.82 88.18 85.62
_ + 1
(b) LoRA S(‘;‘i\g) Rano 86.65 83.67 89.48 86.60 1 2.18%

(a) 1s the result that I presented on Tuesday, but I had misreported it. It was actually LORA-SAM + BoundingBox + Ratio
(b) 1s the result with only LOR A-SAM and Ratio guidance.



Visualization — Image Encoder
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Ratio Guidance
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Efftects of Ratio Encoding

[s the ratio encoder any eftective?

[0.1,0.7,0.2] [0.1,0.5, 0.4] (0.4,0.5,0.1] <Ratio
Dice — 84.89 Dice — 85.62 Dice - 56.41 Dice = 20.44 P
(a) (b) (C) (d) (e) inference

Increasing the ratio of the martensite([l]) and bainite () also increases their respective amount in the prediction output.

So, we can say that ratio encoder is effective in controlling the amount of phase present but fails to localize the changes —
that is where the phase components should be present.

This is to be expected as the ratio encoder output is just added into the SAM’s image encoder output without any co-relation



(Spatial) Ratio Encoding

[s the ratio encoder any eftective? Yes, but no spatial awareness

How can we add spatial awareness? = CoordConv? HOW?
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Preliminary R esults

X 2700 x 3000 X 5000 Avg.
Enhanced U-Net3+ 82.52 78.09 86.95 82.52
Task-Specific
Enhanced ELU-Net 87.45 84.09 87.42 86.32
VEM { SAM 13.33 12.38 15.14 13.62
(0 Shot)
" LoRA-SAM (256) 81.22 63.91 82.58 75.91
LoRA-SAM (512) 86.02 79.43 87.80 84.42
Adapred VEM - LoRA-SAM (1024) 81.24 67.59 85.44 78.09
LoRA-SAM (2048) 85.85 82.15 88.37 85.45
LoRA-SAM(512)
| [No Guidance] 86.56 82.16 88.87 85.87
LoRA-SAM + Ratio
T 0.84% T 2.39% T 0.38% T1.2%
+ BB (512) 86.86 81.82 88.18 85.62
- + i
LoRA Sgi\g) Ratio 86.65 1 0.63% 83.67 1 4.24% 890.48 11.68% 86.60 1 2.18%
—_ —+ 1
LoRA-SAM + Ratio 86.74 1 0.72% 83.25 13.82% 89.91 1211% 86.63 1 2.21%

(Spatial-v1)(512)




Visualization — Image Encoder

Input Image

SAM-LoRA
Layers

Our Adapted SAM

64,64,768 — 64,64,3 [

Target Image

SAM-LoRA
Layers

Spatial-Ratio v1




[3 X 800 x 800]

[256 X 64 X 64]

£
SAM SAM
Image encoder visual Encoder Decoder
[PCA] | User-Input |
[R ath] Extract Ratio
(inference) (training)
v 256 x 64 X 64]
v IJ: [
2L MLP -
Ratio 0.7 oD
Phase 1 Phase 2 Phase 3 U
’ Encoder i X
A{:tt\y 10 Epochg ¢ ¢ j Some Conv Layers 0.3
. " o g-‘: Some Conv Layers Featute g
Output of Feature Extractor Extractor % L
Phase 1 Phase 2 [(256 x 3) x 64 x 64] ¢
K S \
j CoordConv. LA % |
After 30 Epochs Spatial Awareness q@ :

=
©]
=

LoRA

10



e
SAM SAM
Encoder Decoder
| User-Input |
[R atio] Extract Ratio
(inference) (training)
v 256 x 64 X 64]
v IJ: [
2L MLP -
Ratio 0.7 D
Encoder i D'y
¢ B Some Conv Layers 0.3
" T
Some Conv Layers Featute g
Extractor = :
[(256 % 3) x 64 X 64] 7 ‘;
» .
CoordConv. K % |
Spatial Awareness = -
T 2 [256 X 64 X 64]
o
g
RE-1 -
RE-2 > J
RE-3
[(256 x 3) X 64 X 64]

RE — Ratio Encoding

LoRA

11



[3 X 800 x 800]
=\

| User-Input |
[R ath] Extract Ratio
(inference) (training)
A4
2L MLP -
Ratio
Phase 1 Phase 2 Phase 3
’ Encoder

After 10 Epochs A
e 2

Output of Feature Extractor
Phase 1 Phase 2 Phase 3

After 30 Epochs

Some Conv Layers

[(256 X 3) X 64 X 64]

#
SAM SAM
Encoder Decoder
v [256 X 64 X 64]
IJ:
0.7 »( D
"\
2 A

B Some Conv Layers 0.3

v

Feature
Extractor

v R

Spatial Awareness

v

CoordConv.

[(256 X 3) X 64 X 64]

101830133y 21njedJ

[3 x 64 x 64]

]

[256 X 64 X 64]

LoRA

12



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12

