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● A Multi-Task Framework that predicts segmentation grids, 

occupancy grids and flow grids to represent scene evolution

● Novel Approach to combine  the Agent Specific Behaviour Prediction 
and Agent Agnostic Motion Prediction

DOGMs, semantic grids, and flow grids provide complementary and 
redundant scene information, collectively enhancing prediction results, 
learning patterns and behaviours based on the observable static scene 
and motion of dynamic agents. Evaluation on real-world dataset show 
improved ability to predict vehicle motion compared to baseline video 
prediction methods with DOGMs.
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Challenges in motion forecasting:
● Partial Scene Understanding: Uncertainty in sensor data, Occlusions
● Complex behavior of agents 
● Multiple feasible futures

Existing prediction methods using Occupancy Grid Maps (OGMs) 
primarily focus on agent-agnostic scene prediction while 
agent-specific predictions provide specialized behavior insights with 
the available semantic information.
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Semantic Information

● BEV features encoded from Camera Images

● Fused with Occupancy State Grid

Dynamic Occupancy Grid Maps (DOGMs) 
● Bird’s-eye-view grid

● Efficient sensor fusion

● Real-time computation

● No confidence thresholding

● No semantic information

Vehicle

Lidar based DOGM

Methods

The prediction architecture  takes inspiration from  video prediction, 
conditional variational approach and skip connection architecture.

Loss function:

Experiments are conducted on Nuscenes & Lyft datasets with grid 
dimension of 60x60m. For training, the grid images are resized to 240x240 
pixels. In total, NuScenes dataset has 23K training and 5K validation 
sequences. Lyft dataset has 7K training and 2K validation sequences. 
Evaluation of vehicle semantic grid prediction compared to video prediction 
methods PredRNN [3] and PredNet [4].

Qualitative Results

Ground Truth

Agents present: Vehicles, Bicycle, Pedestrians
Errors in vehicle segmentation coming from 
the scene representation in input sequence
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 Input: DOGM with Semantics (1s)

 Detection Grids

Ground Truth True Positive

Identifies 
i) static and dynamic vehicles
ii) agent-agnostic dynamic cells

Prediction

 Prediction Grids (2.5s)
● Prediction of vehicles and scene flow
● Prediction of OGM (static vehicle 

occupancy despite segmentation error)
● Diverse predictions of dynamic entities 

with the backward flow
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