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Motivation
- Older benchmarks used only 2D visual 

information
- ex. Atari 2600 games for DQN

- Benchmarks do not represent real-world 
tasks

- Many RL methods had mostly “solved” 
previous benchmarks

- Need a more challenging environment with 
additional reasoning possibilities



VizDoom Overview
- Based on well known video 

game
- Highly Customizable

- First person perspective
- Simplistic semi-realistic 3D 

world
- Very lightweight game 

engine
- Can be implemented on 

many platforms



Performance and Key Features
- ~7000 FPS on single CPU core
- Off-screen rendering
- Frame skipping support
- Depth buffer access
- Multiple resolution options



Why Doom?



API 
- 3 Different Control Modes

- Synchronous: Game waits for 
agent decision

- Asynchronous: Game runs at 
35 FPS continuously

- Player/Spectator: Agent 
controls or observes



Scenarios
- Leverages Existing Doom 

Community tools
- Custom Maps, environment 

triggers, end conditions, and 
rewards

- Paper explores some example 
scenarios



Basic Experiment
- Utilizes basic environment
- Rewards defined as follows:

- 101 killing monster
- -5 for miss, -1 for each action

- Utilizes DQN for policy learning

http://www.youtube.com/watch?v=fKHw3wmT_uA




Medkit Experiment
- More complex
- Maze with constant damage 

encouraging strong pathfinding
- Rewards Defined as follows

- 1 point per tick survived
- -100 for dying

- Same learning strategies with 
additional convolution layer and 
more parameters

http://www.youtube.com/watch?v=re6hkcTWVUY




Impact on RL
- Became widely adopted as a research platform (600+ 

citations)
- Annual competitions at major conferences drove algorithm 

development
- Used in 100+ papers on navigation, multi-agent RL, curiosity-

driven exploration
- First platform to systematically test 3D navigation from pixels
- Bridged the gap between toy 2D problems and real-world 

robotics, inspiring later platforms like DeepMind Lab, AI2-
THOR, and Habitat



Future Testbeds



Questions?


