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Fig. 1: A Jenga playing robot.



INTRODUCTION

• Published in the Science 

Robotics last January

• Six researchers: N. Fazeli, M. 

Oller, J. Wu, Z. Wu, J.B. 

Tenenbaum, A. Rodriguez
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Fig. 2: Vol. 4 Issue 26 of the Science 
Robotics.



INTRODUCTION

• Humans combine different senses to learn

• One of the most effective learning techniques

• Visual data is often the primary input used in AI

• Current learning algorithms struggle with…

• …active perception…

• …and hybrid behavior

• And don’t exploit physics enough

• Why Jenga?

• Jenga rules and robot rules
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SIMULATION

• Baseline comparison

• Hierarchical Model Abstraction

(HMA)

• Feed-forward Neural Network 

(NN)

• Mixture of Regressions (MOR)

• Proximal policy optimization

(PPO) implementation of

Reinforcement Learning (RL)
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Fig. 3: Baseline comparison.



CHALLENGES

• Feel if a block is movable or immovable

• Necessary force and angle to move a block without damaging the tower

• Visual system limitations

• Many contact-rich manipulation skills are difficult to automate for large-

scale data collection

• Sim-to-real transfer of policies 

• An effective integration of tactile information and the persistent visual 

stream
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HOW TO PLAY JENGA AS A ROBOT
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Fig. 4:Experimental setup.



HOW TO PLAY JENGA AS A ROBOT

• Concept learning

• Probabilisitic inference

• Greedy MPC

• Visual system

• Convolutional network

• Hidden Markov Model (HMM)
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Fig. 5: Vision system.



HOW TO PLAY JENGA AS A ROBOT

• Abstractions via top-down 

approach

• State-transition via bottom-

up approach

• Bayesian neural network 

(BNN)
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Fig. 6: The robot extracts a block.



HOW TO PLAY JENGA AS A ROBOT

• Find the right force

• Block probability

• Abstractions in a control or 

decision-making framework

• Action penal
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Fig. 7: Analyzing the force.

Fig. 8: Block trajectory



LET‘S PLAY JENGA

• Visual and Tactile system

• Additional criteria came up

• Provided noisy approximations

• The performance results

• Sources for failure
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Fig. 9: Strategy statistics.



LET‘S PLAY JENGA
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CONCLUSION

• Generalization can be a fruitful endeavor

• Using more than one sense can…

• …improve the learning rate

• …tackle new and old issues

• …be challenging in combining them

• Useful for industrial purposes

• Electronic assemblage, logistics, disaster response, etc.

• Great example on how games can be used as a testing ground
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REMAINING QUESTIONS

• What about the extract/place primitive?

• What if the blocks weren‘t uniform?

• What if a movable camera was used?
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THANKS FOR YOUR ATTENTION! 
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If you have some time to spare watch someone play Jenga in Just Cause 3 ;) 
All he has is the visual input and his own knowledge about physics.
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