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VLMs are great with many things, but not localisation

Dorkenwald, Barazani, Snoek, Asano. PIN: Positional Insert Unlocks Object Localisation Abilities in VLMs, CVPR'24.

Prompt 1: Provide a bounding box around the cat 
Prompt 2: Localise the cat in the image
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Our approach

frozen VLM, e.g. Flamingo Positional Insert (PIN) module Synthetic, unlabelled data

Dorkenwald, Barazani, Snoek, Asano. PIN: Positional Insert Unlocks Object Localisation Abilities in VLMs, CVPR'24.
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Synthetic data generation

Zhao et al. X-Paste: Revisiting Scalable Copy-Paste for Instance Segmentation using CLIP and StableDiffusion. ICML 2023

• Self-Supervision Signal: Location is known via pasting
• Avoid collapse:  Pasting multiple objects
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Example generated data

Dorkenwald, Barazani, Snoek, Asano. PINs: Positional Insert unlocks object localisation abilities in VLMs, CVPR'24.

• Non-realism is not an issue, as vision encoder is kept completely frozen
• Pasting objects from categories that do not overlap with test data 

• Zero-shot evaluation
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Overview of VLMs

In the image is a 

Vision 
Encoder

monkey.

Large Language ModelFusion 
Network
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Feed the frozen VLM synthetic data

Vision 
Encoder

???

Large Language ModelFusion 
NetworkC

Synthetic data generation

In the image is a monkey located at 
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Provide spatial learning capacity via PIN

Vision 
Encoder

In the image is a monkey located at 

Large Language ModelFusion 
NetworkC

Synthetic data generation PIN

MLP

Sinusoidal embedding

Frozen VLM  
Trained weights

[150, 10, 224, 120]
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What is PIN? It's a PEFT method for VLMs

pos_encoding = get_sinusoid_encoding_table(n_patches=196, d_hid=64)

MLP = nn.Sequential(
    nn.Linear(64, 512),
    nn.SiLU(),
    nn.LayerNorm(512),
    nn.Linear(512, 768),
    nn.SiLU(),
    nn.LayerNorm(768),
    nn.Linear(768, 1024),
)

PIN = MLP(pos_encoding) Just  10 LoC!
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Inference with PIN

Vision 
Encoder

Fusion 
Network

PIN In the image is a banana located at 

[80, 80, 224, 224]

Large Language ModelFusion 
Network
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Results (zero-shot)

Dorkenwald, Barazani, Snoek, Asano. PINs: Positional Insert unlocks object localisation abilities in VLMs, CVPR'24.
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Results PVOC (zero-shot)

cow cow

person

person

motorbike
motorbike

train
train

person person

horse

horse

bicycle

bicycle

person

person

cow cowcow

boat

boat

chair
sofa

chair

sofa bird
bird

aeroplane

aeroplane

A B C D E

GF H I J

Predictions Ground Truth 



18

Few-shot learning doesn’t work
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PIN enables localisation
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PIN outperforms other PEFT methods
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PIN works on other VLMs too
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With slight modification, can work on RefCOCO.



Thank you!


