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Classification
Classification
+ Localization

Object Detection Segmentation
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Image Semantic segmentation Instance segmentation Panoptic segmentation 
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…

<50 masks

200-300 masks

>500 masks
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annotate

datamodel

train

① Trained using common public segmentation datasets

COCO, LVIS ..
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train

annotate

datamodel

② model-assisted manual annotation stage

① Trained using common public segmentation datasets
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train

annotate

② model-assisted manual annotation stage

③ annotate any additional unannotated objects

datamodel
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annotate

③ annotate any additional unannotated objects

train

datamodel

④ fully automatic stage 
: model generates masks without annotator input
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train

annotate

datamodel

Segment Anything Model (SAM) SA-1B dataset
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“While beneficial, 
the huge computation cost of  SAM model 

has limited its applications
to wider real-world applications.” 

(632M)

(3.87M)
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FastSAM
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(632M)(68M)

FastSAM SAM
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YOLOv8-seg
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YOLOv8-seg

2% 만 사용
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Stage 1

Stage 2
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Stage 1

Stage 2
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약 7초

0.04초

enabling real-time application
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MobileSAM
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사전학습된 SAM이 생성한 것
(SA-1B dataset)

mask

mask

distillation

Teacher SAM

Student

image

ViT-based (large)
image encoder

ViT-based (small)
image encoder

prompt-guided
mask decoder

prompt-guided
mask decoder

: trainable

: frozen
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mask

mask

distillation

ViT-based (large)
image encoder

ViT-based (small)
image encoder

prompt-guided
mask decoder

prompt-guided
mask decoder

image
embedding

image
embedding

copy

Student SAM (mobileSAM)

Teacher SAM
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fully-coupled distillation

mask

mask

distillationimage

ViT-based (large)
image encoder

ViT-based (small)
image encoder

prompt-guided
mask decoder

mask

mask

distillationimage

ViT-based (large)
image encoder

ViT-based (small)
image encoder

prompt-guided
mask decoder

copy

Teacher SAM Teacher SAM

Student Student

prompt-guided
mask decoder

prompt-guided
mask decoder
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fully-coupled distillation

mask

mask

distillationimage

ViT-based (large)
image encoder

ViT-based (small)
image encoder

prompt-guided
mask decoder

Teacher SAM

Student

prompt-guided
mask decoder

mask

mask

distillationimage

ViT-based (large)
image encoder

ViT-based (small)
image encoder

prompt-guided
mask decoder

copy

Teacher SAM

Student

prompt-guided
mask decoder
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fully-coupled distillation

mask

mask

distillationimage

ViT-based (large)
image encoder

ViT-based (small)
image encoder

prompt-guided
mask decoder

Teacher SAM

Student

prompt-guided
mask decoder

mask

mask

distillationimage

ViT-based (large)
image encoder

ViT-based (small)
image encoder

prompt-guided
mask decoder

copy

Teacher SAM

Student

prompt-guided
mask decoder
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mask

mask

ViT-based (large)
image encoder

ViT-based (small)
image encoder

prompt-guided
mask decoder

prompt-guided
mask decoder

distillation

Student SAM (mobileSAM)

<Coupled Distillation>

Teacher SAM
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mask

mask

distillation

ViT-based (large)
image encoder

ViT-based (small)
image encoder

prompt-guided
mask decoder

prompt-guided
mask decoder

image
embedding

image
embedding

copy

MSE loss로 
간단하게 계산 가능 !

Student SAM (mobileSAM)

Teacher SAM
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mask

mask

distillation

ViT-based (large)
image encoder

ViT-based (small)
image encoder

prompt-guided
mask decoder

Student SAM 
(mobileSAM)

prompt-guided
mask decoder

image
embedding

image
embedding

Finetuning (optional)

copy

Teacher SAM
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EfficientSAM



EfficientSAM
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EfficientSAM
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EfficientSAM
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MLP flamingo

Downstream Task
ex) Classification



EfficientSAM
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EfficientSAM
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EfficientSAM
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Encoder의 input: 
unmasked patch
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56

Introduction FastSAM MobileSAM Lightweight Segment AnythingConclusion

Queries: masked tokens
Keys & values: unmasked features from encoder & masked features

queries



EfficientSAM
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Linear Projection:
SAM image encoder & MAE output
Feature dimension mismatch 해결



EfficientSAM
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EfficientSAM
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원본 이미지

강력한 표현력을 가진 특징
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feedforward

feedforward
& backpropagation



EfficientSAM
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extract feature representations
for various vision task
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EfficientSAM
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적은 정보만을 가지고도 더 강력한 일반화 능력을 갖도록 훈련되며,
과적합을 방지하고 효율적인 특징 표현을 학습

Masking ratio 75%가 가장 적절



EfficientSAM
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빠른 성능 향상

Advantages of  SAMI-pretrained image encoders

EfficientSAM 모델이 SAMI를 활용한 사전 학습된 이미지 인코더 덕분에 
빠르게 좋은 성능을 발휘할 수 있음
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Heavy weight

Segment Anything
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Heavy weight

MobileSAM EfficientSAMFastSAM

Segment Anything



Thank you


