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iGibson is a virtual environment

• to simulate robotic agents,

• with realistic virtual images,

• with multiple large environments 

reconstructed from real world houses,

• and realistic physics simulation



572 full buildings 

211,000 m2

1400+ floors

10 partially interactive

1 fully interactive (+9 soon) 

Large Dataset of Real-World 

Reconstructed Buildings

14 realistic models of robots

Rigid body physics [Bullet]

Navigation & manipulation

Virtual reality for humans

Physically Realistic Simulations 

of Active Agents

Realistic Fully Interactive 

Environments to Explore Free

Real world object distribution

500+ surface materials

Physical properties (mass, inertia…)

Per interactive environment:

- 30+ articulated objects 

- 200+ textured models

iGibson at a Glance

Features and characteristics



“Ask not what’s inside your head, 

but what your head’s inside of.”

[William W. Mace to summarize Gibson’s Theories, 1977]

James J. Gibson, 1904-1979

An ecological and interactive view of perception and agency



Our Goal:

Create an interactive environment where robotic agents can perform interactive tasks 



Gibson v1

Real-world perception for embodied agents based on 3D reconstructed full environments

RGB StreamActive AgentLarge Real Space

Surface 
Normal

Semantics DepthSubject to Physics

Additional Modalities

Gibson, 2018 [Xia et al.]



Gibson v1

Large database of 3D reconstructed large environments that maintain real-world distributions

572 full buildings. Real spaces, scanned with 3D scanners.

211,000 m2. 1400+ floors. 



Gibson v1

[A behavioral approach to visual navigation with 

graph localization networks, Chen et al.,  RSS19]

[Scaling Local Control to Large-Scale 

Topological Navigation, Meng et al.,  2019]

[Mid-Level Visual Representations Improve

Generalization and Sample Efficiency for Learning 

Visuomotor Policies, Sax et al.,  2018]

[Situational Fusion of Visual Representation for Visual 

Navigation, Shen et al.,  CVPR19]

[Learning Your Way Without Map or Compass: 

Panoramic Target Driven Visual Navigation, 

Watkins-Valls et al.,  2019]

[Neural Autonomous Navigation with Riemannian Motion 

Policy, Meng et al., ICRA19]

[Generalization through Simulation: Integrating Simulated 

and Real Data into Deep Reinforcement Learning for 

Vision-Based Autonomous Flight, Kang et al., ICRA19]

[Deep Visual MPC-Policy Learning for 

Navigation, Hirose et al., RAL2019]

A very useful simulation environment for the community



The Need of a New Simulation Environment

iGibson: A realistic full environment with free interactions and visual realism

Simulator Challenge
Physics Realism

and Interaction Type

Changing Object 
State

beyond poses

Visual Quality
Type of 

Environment

Speed
vs. real-
time*

Atari visuo-motor coordination videogame yes 1990s graphic videogame 2x

Dota2 multi-unit planning videogame yes synthetic videogame N/A

Mujoco, Bullet
visuo-motor coordination 

(manipulation)
kinematic manipulation no synthetic tabletop 30x

RLBench, 
Meta-world

meta-learning 
motion planning

kinematic manipulation no synthetic tabletop 30x

Sapien
visuo-motor coordination 

(manipulation)
kinematic manipulation no synthetic

few objects in an artificial 
room

30x

Gibson v1
visuo-motor coordination 

(navigation) 
locomotion no reconstructed (LQ) full real building 3x

Habitat
visuo-motor coordination 

(navigation)
locomotion no reconstructed (HQ) full real building 30x

AI2Thor task planning scripted manipulation yes synthetic full artificial building 2-3x

iGibson
visuo-motor coordination 

(nav.+man.)
task planning

kinematic manipulation and 
locomotion

no 
(but planned)

reconstructed +
synthetic

full real building 20x



iGibson system overview

Three-level hierarchy from assets to tasks

Simulation Environment: Physics + Rendering

Interactive

Models and

Environments

Robot Learning Tasks and Benchmarks

iGibson Framework



Features of iGibson

Physically realistic large environments with free interactions and fast high-quality images

Physics Realism Visual Quality

Ecological Scenes Speed and Efficiency



iGibson - Physics Realism

Unconstrained rigid-body interaction with objects

Physics Realism

Fast and EfficientEcological scenesVisual realism

Gibson V1

Static Environment

iGibson

Interactive Environment



iGibson - Physics Realism

Unconstrained rigid-body interaction with objects

Physics Realism

Fast and EfficientEcological scenesVisual realism

Push objects Open doors



iGibson - Visual Realism

Scenes reconstructed and modeled from real world and rendered with high quality

Physics realism

Fast and EfficientEcological scenes

Visual Quality



iGibson - Ecological Scenes

iGibson scenes have ecological semantic distribution

Physics realism Fast and EfficientVisual realism

Ecological Scenes

• iGibson comes with 572 high-quality full 3D reconstructed real 

environments

• Distributions of objects and rooms come from real world

• Tasks are defined in entire environments



iGibson - Simulation Speed

Accelerating robot learning and enabling virtual reality

Physics realismVisual realismEcological scenesSpeed and Efficiency

Render Target

Computation GPU Tensor CPU Memory

Physics Simulation 
+ Rendering RGB Image

421 fps 205 fps

Rendering RGB Images 778 fps 265 fps

Rendering Surface Normal
Images

878 fps 266 fps

Robot Learning: 

Weeks → Hours



iGibson - Next Step

Transforming more environments into fully interactive

We include a cleaned environment with fully interactive set of objects. 

We are working on releasing 9 more.



Summary

• iGibson is a state-of-the-art simulator to train robots for visuo-

motor tasks: navigation and manipulation

• Includes hundreds of model of real-world large environments 

with interactive objects

• Enables easier sim2real transference of learned strategies

• We continue improving iGibson in multiple fronts.

Check it out!



Download iGibson and try it yourself!

iGibson Code iGibson Website

https://github.com/StanfordVL/iGibson http://svl.stanford.edu/igibson

https://github.com/StanfordVL/iGibson
http://svl.stanford.edu/igibson


Install it with “pip”



Install it with “pip”
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