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Background-RL



Background-Policy gradient

Policy Gradient Methods for Reinforcement Learning with Function Approximation

https://proceedings.neurips.cc/paper/1999/file/464d828b85b0bed98e80ade0a5c43b0f-Paper.pdf


Background-Actor-Critic

Advantage function:

Importance sampling:

Trpo:

Ppo:



Motivation

Existing deep RL methods to be brittle, hard to reproduce, unreliable across runs, 
and sometimes outperformed by simple baseline.

how do the multitude of mechanisms used in deep RL training algorithms impact 
agent behavior?

Maybe code-level optimizations fundamentally change algorithms’ operation.



Analysis code-level optimizations 

• Value function clipping.

Originally suggest:

Implementation:



Analysis code-level optimizations 

• Reward scaling.



Analysis code-level optimizations 

• Orthogonal initialization and layer scaling:

Instead of using the default weight initialization scheme for networks, the 
implementation uses an orthogonal initialization scheme with scaling that varies 
from layer to layer.

• Adam learning rate annealing:

the implementation sometimes anneals the learning rate of for optimization.



Experiment

Table 1:List of algorithms studied in this work, with their crucial properties.



Experiment

Figure 1:An ablation study on the first four optimizations (value clipping, reward scaling, 
network initialization, and learning rate annealing).



Experiment

Humanoid-v2(train)

Figure 2:Per step mean reward, maximum ratio (c.f. (2)), mean KL, and mean KL for agents 
trained to solve the MuJoCo Humanoid-v2 task.



Experiment

Table 2:Full ablation of step choices (PPO or TRPO) and presence of code-level optimizations 
measuring agent performance on benchmark tasks.



Experiment

Table 3:Comparison of PPO performance to PPO without clipping.
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