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Introduction

Reinforcement Learning (RL) in games has gained popularity in
recent years. Inspired by various Al gaming bots, we developed a
RL algorithm and a heuristic based agent to master the game of
Skiing, a classic video game for the Atari console. In this game,
the player needs to ski down a slope by passing between pairs of
flags, while making best efforts to avoid obstacles along the way.
The evaluation metric for success is to pass as many flags as
possible in the shortest amount of time until the final pair of flags.

Environment
® Using the Atari 2600 environment from Gym
o Atoolkit for developing
RL algorithms by OpenAl [1]
e Program an agent in an event loop
o Observe
o Obtain Reward
o Perform an Action

action

Agent Environment

observation, reward

Problem Definition

State (Ram):
e The RAM of the Atari 2600
environment
State (Image):
e Animage of emulator
screen. (250, 160, 3)
Actions:
‘noop’, ‘right’, ‘left’
Rewards:
e 0; if not game_over
e (-number_of_frames
- k * uncaptured_flags); otherwise
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https://github.com/ercardenas/ski-master
http outu.be/vyo73nmAlQ0y4
Approaches
4w
Ram Based Q-Learning: S0 —c
e Model s
o Linear Classifier: i
e Features:

o Direction to take (one hot encoded)
o The value at each position in the Ram
Image Based Q-Learning
e Model
o Convolutional Neural Network
O 4-6 Layers Deep
e Inputs
o Direction to take (one hot encoded)
o The image (we tried several approaches)
m Raw image
= Raw Image + Dense Optical Flow (prev, current)
Heuristic Based Model
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Discussion

Our best model, handcrafted heuristics, finished the game in 37
seconds by passing through all 20 flags. This is better than the
human player’s (oracle) performance of 39.5 seconds (-6%
latency reduction).

On the other hand, neither of the Q-Learning models were able to
learn any meaningful strategy. We suspect that the Linear model
was not able to derive any meaningful relationships between the
features and the action to take. The Image based model did not
seem able to understand the value of a given state. It did not
understand the spatial relationships between the skier and the
flags, even when we added the flow vectors.

Challenges

® Q-Learning CNN model could not learn how to play the game.

e Model o The weights would sometimes overflow to Nan
o Hand crafted rules (angles) e Figuring out the best heuristic of the skiing game based on the
e Features position of the player.
o Position of the Skier
o Position of the next set of flags
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