
















𝑮𝒕



𝑮𝒕

Value function

1. State-value function

2. Action-value function









= +𝛼*(rt+1+𝛾 - )

s0 → s1 → s2 → s3 → s4 →

= +𝛼*(r1+𝛾 - )

= +𝛼*(r2+𝛾 - )

= +𝛼*(r3+𝛾 - )

= +𝛼*(r4+𝛾 - )

























e={𝑠5, 𝑎5, 𝑟6, 𝑠6}
e={𝑠4, 𝑎4, 𝑟5, 𝑠5}
e={𝑠0, 𝑎0, 𝑟1, 𝑠1}

…
…

e={𝑠2, 𝑎2 , 𝑟3, 𝑠3}
e={𝑠0, 𝑎0, 𝑟1, 𝑠1}
e={𝑠1, 𝑎1, 𝑟2, 𝑠2}

e={𝑠0, 𝑎0, 𝑟1, 𝑠1}
e={𝑠2, 𝑎2 , 𝑟3, 𝑠3}
e={𝑠0, 𝑎0, 𝑟1, 𝑠1}
e={𝑠1, 𝑎1, 𝑟2, 𝑠2}















Convolutional Layer

Fully Connected Layer

Convolutional Layer

Fully Connected Layer

State value function

𝑉(𝑠; 𝜃, 𝛽)

Advantage function

- # of action

𝐴(𝑠, 𝑎; 𝜃, 𝛼)

Single Stream Q-Network Two Stream Dueling Network
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②① 𝑬𝒂~𝝅 𝒔 𝑨𝝅 𝒔, 𝒂 = 𝟎 𝑨 𝒔, 𝒂∗ = 𝟎

𝑄𝜋 𝑠, 𝑎 = 𝑉𝜋 𝑠 + 𝐴𝜋(𝑠, 𝑎)

𝑽𝝅 𝒔 = 𝑬𝒂~𝝅 𝒔 𝑸𝝅 𝒔, 𝒂

𝑬𝒂~𝝅 𝒔 𝑄𝜋 𝑠, 𝑎 = 𝑬𝒂~𝝅 𝒔 [𝑉
𝜋 𝑠 ] + 𝑬𝒂~𝝅 𝒔 [𝐴

𝜋 𝑠, 𝑎 ]

𝑬𝒂~𝝅 𝒔 𝑄𝜋 𝑠, 𝑎 = 𝑬𝒂~𝝅 𝒔 [𝑉
𝜋 𝑠 + 𝐴𝜋 𝑠, 𝑎 ]

𝑬𝒂~𝝅 𝒔 𝑄𝜋 𝑠, 𝑎 = 𝑉𝜋 𝑠 + 𝑬𝒂~𝝅 𝒔 [𝐴
𝜋 𝑠, 𝑎 ]

𝑉𝜋 𝑠 = 𝑉𝜋 𝑠 + 𝑬𝒂~𝝅 𝒔 [𝐴
𝜋 𝑠, 𝑎 ]

𝑬𝒂~𝝅 𝒔 𝐴𝜋 𝑠, 𝑎 = 0

𝑄𝜋 𝑠, 𝑎

𝑎∗ = 𝑎𝑟𝑔𝑚𝑎𝑥𝑎′∈𝐴𝑄(𝑠, 𝑎
′)

𝑽𝝅 𝒔 = 𝑬𝒂~𝝅 𝒔 𝑸𝝅 𝒔, 𝒂 == 𝐕 𝒔 = 𝑸(𝒔, 𝒂′)

𝑄𝜋 𝑠, 𝑎 = 𝑉𝜋 𝑠 + 𝐴𝜋(𝑠, 𝑎)

𝑄(𝑠, 𝑎′) − V 𝑠 = 𝐴(𝑠, 𝑎′)

𝑨(𝒔, 𝒂′) = 𝟎



②① 𝑬𝒂~𝝅 𝒔 𝑨𝝅 𝒔, 𝒂 = 𝟎 𝑨 𝒔, 𝒂∗ = 𝟎
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