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Video�Instance�Segmentation

Given�a�video,�predict�spatio-temporal masks�of�instances

masks�predicted�by�our�model

Typical�failure�cases�in�videos

Motion�blurs Occlusions



Utilizing�clip�information

Cannot�easily�detect�the�lizard�if�receiving�per-frame input�

… …



Utilizing�clip�information

Cannot�easily�detect�the�lizard�if�receiving�per-frame input

Incorporating�clip-wise�information is�the�key�to�the�higher�accuracy

… …

How?“a hand�over�a�lizard”



Inter-Frame�Communication�Transformers
Each�frame�is�encoded�by�passing�a�backbone network

+�spatial�positional�embeddings



Inter-Frame�Communication�Transformers
Encode-Receive layer�simultaneously�encodes

frame�features 𝑓 and�memory�tokens 𝑚

frame-wise�information

clip-level�context



Inter-Frame�Communication�Transformers
Memory�tokens�are�grouped�by�memory�indices

Gather-Communicate layer�aggregates�frame-wise�information
and�builds�communications in�between



Inter-Frame�Communication�Transformers



Encoder�outputs are�used�by
• Spatial�Decoder
• Transformer�Decoder

Spatial�Decoder is�Instance-Agnostic

Each�dynamic�convolutional�weight
represents�an�instance�within�a�clip

Segmentation�and Tracking
at�once�within�a clip

Clip-wise�Segmentation



Clip-level�Instance�Tracking
Use�space-time�soft�IoU of�intersecting�frames

Best�Match!



Clip-level�Instance�Tracking
Use�space-time�soft�IoU of�intersecting�frames

Best�Match!



Experiments�- Encoder�Comparison
All�components�are�the�same�except�for�the�encoder

lower�complexity

higher�accuracy

Alleviates�computational�overheads�of�self-attention
using�the�memory�tokens



Experiments�­ Memory�Tokens



Experiments�­ Comparison�w/�Previous�Works

𝑇 = 5

S = 1

𝑇 = 5

S = 3

Higher�Accuracy Faster�Inference
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