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Interactively Picking Real-World Objects with Unconstrained Spoken 
Language Instructions [Hatori+, 2017] https://arxiv.org/abs/1710.06280



Data is king

Can you beat the baseline method 
using 10x more data?



#citations: ImageNet vs. Dropout

Figure is retrieved from Google scholar

ImageNet
9200+

Dropout
6500+

Note: Figures are retrieved from Google scholar



Datasets vs. Algorithms
Figure is retrieved from http://www.spacemachine.net/views/2016/3/datasets-over-algorithms



Performance increases linearly with orders of 
magnitude of training data!

Revisiting Unreasonable Effectiveness of Data in Deep Learning Era [Sun+, 
2017] COCO minival Pascal VOC

Figures are retrieved from the 
original paper



Supervised Data

• Manual annotations
(the first wave)

• Logs of human/bussiness activities (the second wave)
https://research.mozilla.org/machine-learning/https://github.com/lichengunc/refer

http://cocodataset.org



The third wave

• Self-play / self-supervised data



AlphaGo Zero [Silver+, 2017] → Self-play data 

• Learning from scratch: learns to play simply by playing games against itself
– AlphaGo was initially trained on thousands of human games

self-play
(a kind of adversarial training)

Figure is retrieved from https://deepmind.com/blog/alphago-zero-learning-scratch/



Self-supervised data for visual robot control
Two months using 6 - 14 robotic manipulators

Learning Hand-Eye Coordination for Robotic Grasping with Deep Learning and 
Large-Scale Data Collection [Levin+, 2016]

http://www.youtube.com/watch?v=V05SuCSRAtg


Self-supervised data generated by 
simulator

Physical experiments 
are extremely 
time-consuming and 
expensive
→ Using simulator to 
generate synthetic 
experience (2K 
simulated robots)

Using Simulation and Domain Adaptation to Improve Efficiency of Deep Robotic Grasping [Bousmalis+, 2017]



Bridging the reality gap by domain adaptation techniques 
[Bousmalis+, 2017]

Figures are retrieved from the original paper
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Procedurally generated 
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Take-home messages

• Data might be the key limiting factor to 
development of AI

• Self-play or self-supervised data could be the third 
wave

• Simulators could exceed the limit of 
physical environment

Figure is retrieved from [Pinto and Gupta, 2015]


