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Data Efficiency Comparison

Size of Ensemble

Previous Model-Based Approaches

Environments

Model-Ensemble Trust-Region Policy Optimization
Thanard Kurutach, Ignasi Clavera, Yan Duan, Aviv Tamar, Pieter Abbeel

Berkeley AI Research, UC Berkeley, CA

(Silver et al., 2016, 2017) (Mine et al., 2015) (Schulman et al., 2015, 2016)

To deploy RL in real world, we need to be sample efficient. 
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Model Ensemble

Bagnell and Schneider 2001; Abbeel et al. 2006; 
Levine and Abbeel 2014; Watter et al. 2015; 
Levine et al. 2016a; Kumar et al. 2016

Rasmussen et al. 2003; Ko et al. 2007; 
Deisenroth and Rasmussen 2011 
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Limitations
  •  Relatively simple domains
            Nguyen and Widrow 1990; 
            Schmidhuber and Huber 1991; 
            Jordan and Rumelhart 1992; Gal et al. 2016

  •  Combine with MF methods
            Oh et al. 2015; Heess et al. 2015;
            Nagabandi et al. 2017

  •  Domain specific
            Lenz et al. 2015; Agrawal et al. 2016; 
            Pinto and Gupta 2016; Levine et al. 2016b; 
            Finn and Levine 2017; Nair et al. 2017

  •  Batch RL
            Depeweg et al. 2017; Mishra et al. 2017

Contributions
  •  Achieve MF performance with 100x less data.
  •  Reduce model bias using model ensemble.
  •  Avoid numerical instability
     and bad local optima using TRPO.
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