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Diverse Array of Tasks

e 49 Atari 2600 games

* the same network architecture and
hyperparameters

* pixels and the game score as inputs



() function
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Deep Convolutional Network
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Training Algorithm Modifications

e RL is known to be unstable for a nonlinear
function approximator

* separate network for generating the targets for
the Q-learning update

* experience replay

Ct = (Sta@tprt;5t+1>

Dt:{el,...,Qt}



Video Pinball |
Boxing :
Emahnulq
Star Gunner |
Robotank |
Atlantis
Crazy Climber |
Gopher
Demon Attack |
Mame This Game |
Krull |
Assault |
Road Runner |
Kangaroo |
James Bond |
Tennis |
Pong A
Space Invaders |
Beam Rider
Tutankharm |
Kung-Fu Master |
Freeway
Time Pilat |
Errduro:
Fizhing Derby
Up and Down :
lce Hockey
Q'bert |
HERO. ]
Asterix
Battle Zone |
Wizard of Wor |
Chopper Command
Centipede |
Bank Heist |
Fiver Raid
Zaxxon |
ﬁ.midar:
Alian
Venture |
Seaquest
Double Dunk |
Bowling |
Ms. Pac-Man |
Astercids |
Frostbite |
Gravitar |
Private Eye |
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At human-level or above

Below human-level

Montezuma's Revenge |
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Variants

* Double ()-learning, corrects tendency to
overestimate action’s values

* Prioritized Replay, somehow improves the
experience replay

* Dueling DQN, one estimates the value at a time
step, other calculates advantages of an action
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