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Embodied Instruction Following (EIF)

Put a chilled mug 
in a cabinet.

Visual Observation 

Action Sequence 

Language Instruction



ALFRED Benchmark



Challenges for EIF

• Language/visual grounding

• Partially observable environment

• Long horizon/Sparse Reward



Approach

• End-to-end neural approach
• Minimal human knowledge

• Computation/Sample inefficient

• Performance degradation for long horizon 

• Hybrid neural-symbolic approach
• Better performance

• Modularity

• Human modeling

• Fixed policy

FILM: https://arxiv.org/pdf/2110.07342.pdf 

ALFRED: https://arxiv.org/pdf/1912.01734.pdf 



Approach

• Reasoning via AI planning 
problem

• Egocentric Planning
• Handles unknown environmental 

observations

• Works with off-shell planner

• Robust to observation errors and action 
failures

• Zero-shot generalization 
to new task types



Perception Modules

Visual Perception Goal Extraction



Semantic Location Graph

Node Information:

1. Depth Mask

2. Segmentation Masks
3. Object Information 

{‘Object_1’:

{“Type: ‘TableType’

Average Pixel Dist: 

0.75

Mask: [[0,0,1...]....],

Status: {‘TogOn:False, 

..}

*Initial 500 random Exploration to generate exploration candidate



Egocentric Planning 

Egocentric Planner 
(Model as a Cost-POMDP)

Defined as: 
     Deterministic PDDL
     + Unknown Objects (Location Nodes)
     + Exploration Action (Movements)

FF-Planner
Solvable?

Yes

NoModify Goal for 
exploration



Results



Future Work

• More open-world Setting:
• Unknown relationships

• Unknown object types

• Integration with SLAM maps and 3D voxels

• Learned exploration policy based on objects/location

• LLM integration:
• Generate knowledge base

• Commonsense guided action



Thank You!
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